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Hormonal Regulators of Calcium Metabolism 
Following Space Flights of Various Durations 


Y)7°COO97A Moscow AOSNTICHESA AY A BIOLOGIA 
LAVIAKOSMICHESAAY A MEDITSIN A in Russian 
bol 24 No 4, Jul-dug 90 (manuscript receiwed IS Jul 8S 
pp 18.20 


[Article by L. G. Pozharskaya and V. Bo Noskoy | 


UDC 629.78:612.0158.3) 5546.41.06 612.441+612 447 


[Abstract] The degree of parathormone, calcitonin, and 
gastrin system activity depending on the duration of 
weightlessness conditions was compared in 19 cosmo- 
nauts, |2 of which had seven-day flights. and 7 of which 
had flights lasting trom 150 - 237 days. Blood samples 
were drawn 30 days before departure and | and more 
days following arrival with the parathormone. calcito- 
nin, and gastrin concentrations ca culated using stan- 
dard commercial test kits. Members of the short-term 
flight group exhibited a 45 percent average clevation in 
calcitonin, and a 44 percent gastrin content increase 
while parathormone levels remained essenti |y 
unchanged. In members of the long-term flight group 
parathormone levels were quite elevated and did not 
return to normal until 45 days atter landing. Calcitonin 
levels were substantially depressed and in some subjects 
did not return to baseline levels by the end of the 
research period (45 days atter landing). Gastrin levels 
were 3.3 times higher than pre-f..ght concentrations, and 
normalized within 45 days after returning to earth. The 
results demonstrated that parathormone and calcitonin 
help maintain calcium homeostasis by their opposite 
effects on calcium transport in the intestines and kid- 
neys. The findings suggest that one of the reasons for 
hypergastrinemia following space flight may be the ele- 
vated parathormone level and abrupt decrease tn calci- 
tonin production. Furthermore. it 1s probable that the 
specific weight of the different components of the system 
maintaining calcium homeostasis varies depending on 
the duration of weightlessness and functional activity of 
the related regulatory systems. Tables 2. references 13: 8 
Russian, 5 Western 


Computer Tomography \leasurement of Vertebral 
Bones and Muscles After Extended Vlanned 
Space Flights 

91 7C0097B Moscow KOSMICHESKAY A BIOLOGIA 
LAVIAKOSMICHESK AYA MEDITSIN A in Russian 
Lol 24 No 4, Jul Lig YO (Prraniase ripl received 

14 Jun 8Y) pp 20-21 

[Article by V. S. Oganov, K. Kann, A. S. Rakhmanoy 
and S. K. Ternovoy (USSR. USA)| 


UDC 629.78:[612.75+612.74 


[Abstract] Computer tomography was employed to mea 
sure the mineral density of lumbar vertebrae snongy 


tissue and lumbar muscle mineral volume and density tn 





Aerospace Medicine 1 


four cosmonauts | - J months prior to and 20 - 27 days 
following extended space flights (S and 7 months). The 
results demonstrated a 7.8 percent decrease in calcrum 
density in the posterior vertebral bodies and a 4.4 
percent decrease in spinal muscle volume. Studies on 
volunteers on earth demonstrated a decrease in mineral 
density in only LO percent of the subjects. The lack of 
changes in some of the subjects in both groups was 
attributed to the effectiveness of preventive measures 
and detense mechanisms of the muscles and bones. The 
results demonstrated that the changes in bones and 
muscles were not dependent on the length of flight and 
that physical exercise did not completely prevent unta- 
vorable changes. These data are of interest in assessing 
the risk of developing Osteoporosis and the potential the 
skeleton has of losing its strength in conditions of 
weightlessness. Suggestions are also made tor further 
Studies On bone metabolism during space flights. Tables 
1. references | 1: 5 Russian, 6 Western 


Functional Activity of Hypophyseal- Thyroid 
System During 370-Day Antiorthostatic 
Hypokinesia 

917°C 009°C Moscow KOSNIICHESKAY A BIOLOGIYA 
LAVIAKOSMICHESKAY A MEDITSINA in Russian 
bol 24 No 4, Jul-Aug 90 (manuscript receiwed 

1Y Apr 8SY) pp 28-30 


[Article by Ye. N. Kabitskiy] 


UDC 612.432+612.441/.06:612.766.2 


| Abstract} Biochemical investigations of the hypophy- 
seal-thyroid system were conducted on 10 healthy male 
volunteers at -5° antiorthostatic hypokinesia. The prin- 
cipal means of preventing tissue degeneration was phys- 
ical exercise while lying down. Group A began exercising 
on day 20 of the experiment, while group B began 100 
days later. The 11 blood samples taken throughout the 
experiment were used to calculate the concentrations of 
thyrotropic hormone of the adenohypophysis, free thy- 
roxin (FT,) bound with thyroxin (T,). and truodothreo- 
nine (T,). Radionmmunologic assay data detected no 
change in T, concentrations and only a partial decrease 
in thyrotropic hormone. The data on FT, suggest that 
inhibitory dissociation of the protein-hormone bond 
occurs during antiorthostatic hypokinesia. The results 
demonstrated that the decreased concentrations of T3 
observed during antiorthostatic hypokinesia may reflect 
a decrease in plastic metabolism. The data also indicate 
that depression of T3 and FT, levels 1s due to enhanced 
rates of utilization of these hormones by tissues in 
connection with increased motor activity and anaerobic 
processes. These findings suggest that exercise in con- 
junction with antiorthostatic hypokinesia decreases the 
role of the humoral factor in activation of the thyroid by 
the adenohypophysis. This leads to a slight decrease in 
thyroid activity which 1s manifest as a decrease in FT, 
and T3 concentrations in the blood. Furthermore, these 








’ 


findings also demonstrated that exercise had no substan 
lial effect on the functional activity of the hypophysis 
and thyroid. Figures |, references 15: 7 Russian, & 
Western 


Changes in Rheologic Indices of Blood and 
Hemodynamics During 14-Day Antiorthostatic 
Hypokinesia 

Y)-COO987D Moscow KOSMICHESKAY A BIOLOGY) 4 
LAVIAKOSMICHESKAY A MEDITSINA in Russian 
bol 24 No 4, Jul-Aug 90 (manuscript received 


) 


IS Sep SS) pp ¥(). 3 
and L. Gs 


[Article by A. P. Ivanov, 1. B. Goncharoy 
Repenkoval 


LDC 612.117.2+612 13].06:612 766.2) 


[Abstract] Rheologic indices of the blood and hemody- 
namics were Compared in nine essentially healthy men 
aged 25 - 42 years during various stages of 14-day 
antiorthostatic hypokinesia at -8. Blood was drawn 
trom the cubital vein on days 3, 7, and 14 of antiortho- 
Static hypokinesia and exhibited a 124.4 percent increase 
in Caisson blood viscosity, a 25.9 percent decrease in 
stroke volume, a 25.5 percent decrease in minute circu- 
lating volume, and a 23.6 percent increase in total 
peripheral resistance. These data suggest that there 1s a 
close relationship between central hemodynamic and 
rheologic parameter indices in antiorthostatic hy pokine- 
sia. The negative correlat‘on relationship between total 
peripheral resistance and the dynamic viscosity of the 
blood 1s apparently associated with an increase in total 
peripheral resistance and blood viscosity as a result of 
Slower circulation. Stases develop in the venous and 
capillary sections of the peripheral vascular system, and 
some of the tormed elements of the blood are excluded 
from active circulation. All of these effects result in the 
additional opening of arteriovenous anastomoses in 
order to support adequate stroke and minute volumes. It 
iS hoped that these studies will contribute to an under- 
Standing of how to control high blood viscosity. one ot 
the risk factors of developing ischemic heart disease 


Tables 2. references 19: 12 Russian. 7 Western 


Higher Plants as Part of Biological Human Life 
Support System 

YI COO9TH Moscow KOSMICHESKAY A BIOLOGIY 4 
LT AVIAKOSMICHESKAYA MEDITSINA in Russian 
Vol 24 No 4, Jul-Aug 90 (manuscript received 

3) Nfay SS) pp 40-43 


[Article by I. Ye. Ivanova, T. A. Derendyayeva. T. P 
\lekhina, and Yu. I. Shaydorov} 
UDe 574.685:582.31 


[Abstract] The functional characteristics of a man- 
plant-mineralization system were studied using higher 


Aerospace Medicine 
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plants that perform a photoautotropic role with Chlo 
rella in a biological lite support system. Wheat, peas. 
carrots, beets, cabbage, ete., were hydroponically culti- 
Valed in a winter garden and periodically given nutri 
ents. The plants were cultivated tor 6 months at 22 - 
2S C 55-70 percent relative humidity, with 24-hour per 
day lighting of 60 - 80 W/m> for the \ egetables and 125 

ISS W/m? for the wheat. The plants demonstrated 
maximum productivity during days 70 - LOO of the 
experimental period, when mineralization products, 
drying of organic waste, and human and algal waste 
products all acted on the plants. The increase in the 
edible biomass of all the vegetables except the carrots 
was less than in the control group. Calculations of the 
vegetable contents of sugars, cellulose, ascorbic acid, and 


carotene (carrots Only) demonstrated a 2.5-fold increase 


in vitamin © content in carrots, and a 2.2-told increase 
in vitamin © and fructose in beets, with a 2-fold decrease 
in glucose and sucrose in the latter. The cellulose content 
of the peas also decreased by 13 percent. These results 
demonstrated that higher plants and Chlorella are com- 
patible in a common atmosphere. It was also shown that 
the nutritive solutions given to the plants did not 
increase plant productivity. The reasons tor the low 
productivity of the plants in a closed system remain 
inexplicable and thus require further study. Figures |; 
tables 3: references 18: Russian 


Biochemical Aspects of Human Adaptation to 
Combined Effect of Antiorthostasis, Decreased 
Barometric Pressure, and Increased Oxygen 
Content 

YI7COO97) Moscow KOSMUICHESKAY A BIOLOGIY A 
LAVIAKOSNMICHESK AYA MEDITSINA in Russian 
bol 24 No 4, Jul-dug 9O (manuscript received 

13 Apr SS) pp 56-57 

Balandina, Ye. |. Nikitin. Ye. A 
P. Savina] 


[Article by TOON. 
Kovalenko, and \ 


UDC 612.273.14+612.76.014.477+612.275].014.49 


{| Abstract] The ettects of relatively sight hyperoxia (pO, 
of 300 mm Hg) tor 5 h and -& antiorthostasis were 
assessed on seven men aged 25 - 35 years in an altitude 
chamber set at 7,100 m. The test subjects were also 
exposed to thermal (37°C) and physical stress (600 
kg/m/min) for 5 minin the first, third, and fifth hours in 
the chamber and for 25 min also during the fifth hour 
Venous blood was drawn before and after each trial tor 
purposes of calculating malonic dialdemyde and selt- 
induced lipid peroxidation levels. The .esults demon- 
strated that during the five-hour antiorthostatic period 
without exertion, erythrocytic catalase activity activated 
the protective antioxidant system, while the formation ot 
self-induced lipid peroxidation produc!s decreased 
However, in five-hour antiorthostasis with exertion, the 
opposite was observed. 1.e.. normalization of metabo- 
lism. The results of the biochemical investigations as a 
whole suggest that in 5 h of antiorthostasis at -8 without 
exertion and with a pO, of 300 mm Hg there 1s an aspect 
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Ol Stressing erythrocyte metabolism and compensating 
reactions. It was established that physical exercise in 
both regimens stabilizes the metabolic equilibrium that 
was disturbed in the cells, which is reflected in retention 
of the structural integrity of the erythrocyte membrane 


In addition, considering the degree of expression of the 
changes observed and signs of reparations of the eryth 
rocyle Membrane, these manifestations are judged to be 
functionally somewhat reversible, structural changes 
Fables 2: reterences 5: 4 Russian, | Western 








Production of Verticillin Bioinsecticide 
YI7COO2Z8A Moscow ZASHCHITA RASTENTY 
in Russian No 6. Jun 90 pp 20-21 


[Article by Ye. F. Solovey, senior scientific associate 
VNIIBMZR [All-Union Scientific Research Institute for 
Biological Methods in Plant Protection] 


UDC 632.937 

[Text] Verticillin is a biopreparation based upon the 
spores trom the Verticillium fungus. It is used against 
glasshouse whitetly /ria/eurodes vaporarium in hot- 
houses. It is produced in biological laboratories by the 
Surtace cultivation of the fungus on barley or in a liquid 
medium in the torm of a spore-micellar film. After 
washing the conidia trom the surface of the nutrient 
substrate, one obtains a working suspension that 1s used 
to treat plants infested by whitetles. This method tor 
obtaining the preparation is simple and available. How. 
ever, because of low productivity and the lack of biolog- 
ical laboratories and equipment, it is not possible to 
produce the preparation in the quantities needed tor 
plant protection in the state and private sectors 


Our method tor sub-surtace cultivation can be carried 
Out at microbiological factories and would make it 
possible to reliably control the quality of the preparation 
(something impossible at local biological laboratories). It 
would free sizable numbers of people engaged primarily 
in manual labor producing the preparation. Most impor- 
tantly, it would meet agricultural demand for verticillin 
This is especially important in view of the ecological 
situation in Our country resulting from the intensive use 
of chemicals and of the need to convert to primarily 
biological methods of plant protection in covered areas 


Agricultural Science 
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Joint research with associates at the Berdsk chemical 
plant, begun in 1985S, resulted in the development of a 
technology tor verticillin production in this enterprise, 
using the sub-surface method for cultivating Vertical 
lum. This research produced numerous samples of the 
preparavion trom various nutrient media using additives 
to prolong the lite of the blastospores. Exper:mental 
batches of the preparation were obtained tor testing in 
commercial hothouses: in) 1Y86—170, in) 19Y87—250, 
and in 1989—210 kilograms 


Verticillin is a cream-colored powder with a taint fungal 
smell. [tas casily mixed with water and is not toxic to 
plants or warm-blooded animals 


lis Main active Components blastospores. The prepara- 
tion’s quality depends upon their protection. It was 
discovered that under the most favorable storage condi- 
Lions tor the long term survival of blastospores (in closed 
polyethylene packages at temperatures of 4 - 6°C tor 2.5 

3 years), the spores do not lose their biological activity 
At 24 - 26 the number of living blastospores drops 
Sharply even atter 6 months storage 


In studying batches of the preparation using Utrations of 
vital spores and different additives and nutrient media 
composition we noted considerable variation in. thei 
biological activity. Even at low temperatures some sam 
ples became inactive in less than 6 months. In verticillin 
produced in 1987 the number ot living blastospores was 
at the previous level of magnitude even after 32 months 
Samples produced in |989 are still being studied 


The biological activity of the preparation was tested al 
experimental hothouses operated by VNITBMZR and at 
commercial hothouses in) Kislovodsk, Alma-Ata 
Stavropol, Sochi, Krasnodar, Kiev. Kalinin, Nalchik, 
Voronezh, Cheboksar and Kishiney. (See the table) 





Results of Testing Verticillin Against Glasshouse Whitefly on ¢ 
water) in Commercial 


ucumbers (application rate of 7 kg per 1,000 liters of 
Hothouses 


Test location Nay 1986 September Percent of Humidity Percent of larvae killed Humidity 
1986 larvae killed (percent) (percent) 
> > > 
Average Per running Maximum Average Per running Maximum 
mete! met 
> + +> 
Kislovodsk SS 0) 100 4.8) 
> > > > > 
Alma-Alta V0) 5 OO "4.94 RY ROR6 
+ > > . + + 
Stavropo! » Pe ss YI 5.8) 4 } h 2-82) 
+ + +> + + 
Sochi x) 3 xY $7.08 
+ + + + 
Krasnodar s j x) 3-8 
+ + + ; ? 
Kies ‘ ss SUAS 
> > > > > 
Kalinin Ts) 69 100 74.94 5 5 On RO-9? 
+ + + + ? 
Nalchik I ‘Ss ) KOLYS \ Ts "ORR 
+ + > + 
Voronezh 6Y RR 9 
+ + > + + 
Cheboksary 6§ 1 | 100 K_RN 
+ + + + + 
Kishines 4 $4 9| X.Y 
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[he preparations were soaked in water tor 24 hours to 


swell the spores, After this a suspension was prepared | 

kg of verticillin per |.000 liters of water) and sprayed on 
cucumber plants intested by whitetly larvae. After treat 
ment the soil and walkways were thoroughly watered and 
it Was atlempted to maintain relative humidity above 8) 
percent. However, it was not possible to maintain such 
high levels at all hothouses. This had an effect upor 
preparauion effectiveness. Asis Known, when a hothouse 
is heated the moisture in the air is very unevenly 
distributed throughout the space. [tis particularly dry 
along the perimeter near the heating system, where the 
first pests often appear. lt should also be noted that 
preparation effectiveness varies trom 0 - 1OO percent 
depending upon the distance between the leaves and the 
moisture source. Plant treatment in the spring and th 


fall showed that if the optimal humidity 


marmntamned 


Agricultural Science 


+t 


this biological agent can be successtully used on any crop 


rolablion 


\ batch of verticillin obtained in 1YS7 was tested in 
commercial hothouses in Nalehik, Alma-Ata, Kalinin 
( heboksar, Stavropol and Kishines. where it was used 
on cucumbers throughout the entire vegetative growth 
period. It made possible reductions in, or the complete 


chimination of, chemical applications 


Ihus. this research shows that verticillin can be pro 
duced not only in biological laboratories, but also in 
factories of the microbiological industry. Phe equipment 
for this is available. So tar, however, neither the agro 
prom nor the mecrobiological industry has shown any 


yenuine interest in producing this biological preparation 
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Structure of recA Gene of Pseudomonas 
ueruginosa 

Y ] ( 0] 1Y | \/ VON A 1 )/ IRG, I\/¢C /// SA 1) 
KHIMLYA in Russian Vol 16 No YS 
received U' he rAS ) in po ? Vii 


,,°7 7 . 
a | Is 


[Article by Vo M. Aryukov, YooN. Zaytsey*) NOON 
Kuzmin and A. A. Bayey, Institute of Brochemustry and 
Physiology of Microorganisms, Pushchino, Mos 
Oblast, and *Leningrad Institute of Nuclear PI 
iment B. P. Konstantinos, Gatehina, USSR Academy ot 
Sciences] 


UDC S7Y SHA TESTVIS TEAS 114.5 


[Abstract] As part of a program toward a better und 
Standing of the evolution of the recA gene. seq 

was pertormed on the recA gene of Pseudomonas acrus 
inosa. Analysis of a previously cloned 1206 bp tragmen 
bearing the recA pene Showed a consensus AGG A 
sequence at a distance of 5 nucleotides trom the initia 
tion codon AT 5, complementary to the J -ends of 16S 
RNA of both Ps. aeruginosa and E. col. An open reading 


, 


trame was identified that corresponded to a J6808 DP 


protein that displayed high homology (70 percent) with 
the corresponding E. colt protein. However, DNA 
homology between E.coli and Ps GeTURINOSA Was only on 
the order of 67.2 percent because of the high GeC ratio 


in the latter. Studies with nuclease SI} and reverse 
transcriptase showed that, in both genera, transcriptior 
iS initiated from nucleotides TS89 and AYO, with the 
initiation site preceded by AATAAT A in Ps. acruginosa 
versus TATAATA in the -10 promotor region | 
Region -35, however, failed to show a similar degree of 
analogy 
gene is shorter by 7 amino acids than the ft 
and ditters trom the latter at 108 POSITIONS, MOSTLY EN TG 
C-terminal portion of the molecule. Consequently. the 
C-terminal region can be assumed to be of secondary 
importance in the function of the recA protein. Figus 

3 tables 1; references 21: | Russian, 20 Wester 


The Ps. aeruginosa protein encoded by recA 


cole protein 


Chemical Reactions in Double-Stranded Nucleic 
Acids. Part 10. Kinetics of Oligomer Ligation by 
Water-Soluble Carbodiimides 

YI OC OLIYB Moscow BIOORG ANICHESA AY | 
AHIINITY Ain Russian Lol 16 No Y& Sep YO (ra 
received 30 Oct SY) pp 1IS3-1194 

[Article by No G. Dolinnaya, A. Vo Tsytovich) VON 
Sergevev, M,N. Gertsyuk* and Z. A. Shabarova, Chem 
ical Faculty, Moscow State University, *Institute of 
Bioorganic Chemistry, Ukrainian SSR Academy of Sci 
ences, Kiev] 


LDC 8? 


{Abstract} An analysis was conducted on the structural 
kinetic relationships in hgation of one strand of an 
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oOlide duplern by Ll water-soluble carbodiim 
des. Reactyity parameter showed the importance of 
ibstituents on atoms NI and N43 ot the carbodiimide 
number of methylene bridges on the rate of 
Strand ligation. Highly ethieient carbodimides did 
toundergo eychzation or incorporate a phenyl radical 
parameter based on the ratio of reachion rates 
yas derived which was independent of the nature of the 
bodumide bul sensitive to oligonucleotide structure 
asuring the rate of aclivation of phosphate groups 
bigures 6: tables references S Russian, 4 Western 
(Chemical Reactions in Double-Stranded Nucleic 
Acids. Part IL. Correlation Between Kinetics of 
Chemical Ligation of DNA Duplexes and DNA 
Niodification at Reaction Site 
AM Moscow BIOORG ANICHESA AYA 
KHTINIT) tin Russian I Vo Y Sep 9O Qnanuse 
, () VY) ppp PPOs 7 
Article bv No. Gi 


Dolinnava. A. VO Tsyvtovich. So G 


Pevosyan, VON. Sergeyvey and Z. A. Shabarova, Chem 
baculty, Moscow State University] 
L DC 5 ll} a4 


\bstract} An assessment was conducted on the rate ot 
chemical heation oft single vhgonucleotide Strands in a 
IDNA duplex by L-ethyl-3-(3-dimethylaminopropylcatr 
wiumide in the tace of various chemical modifications 

ihe DNA target. Modifications at the site of the 
wie-Strand breaks consisted of alterations in the posi 
ion of the phosphate group (S° or 3), replacement ot 
y-thymidine by ribouridine or a nucleoside with 


| 


versed configuration at C2°- or C3°-turanose, introduc 
tion of extraneous purine or pyrimidine monomers on 
the donor or acceptor ends, and replacement of CGi€ 
pairs by a noncomplementary GG pair one base away 
trom the break. The results of ligation kinetics and the 
melting curves of the products showed that such changes 
id variable effects. Distortions induced by G:G pairs 
not affect onentation of adjacent structural features 
had no attect on the rate co ligation, while extra 
us base pairs reduced the yield and rate of reaction 
about 2-fold. Ethicrency was also shown to be reduced in 
duplexes bearing a ribouridine substituent, presumably 
due to profound contigurational distortions in the * 
terminus. Ligation was almost completely precluded by 
(>. and C3 -turanose inversions. These observations 
delineated some ot the structural parameters important 
n chemical hgation, many of which have been shown to 
hold true for enzymatic hgation. Figures 9: tables 3 
references 20: 11 Russian, 9 Western 


Structure of Photosynthetic Reaction Center of 
Green Thermophilic Bacterium Chloroflexus 
aurantiacus 


LPCOLIYD Moscow BIOORG ANICHESAAY A 
AHIINITY tin Russian | lO NOY, Sep YO (manuscripl 


CCOLVE {£ Nov SY) pp T2OIS- 1283 


Kutuzoyv. Bo Ye. Shmuklet 


iArticle by M.A \ A 
lelezhinskava. N. Bo Levina, A. S 


NOON 


“argaroy 
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Zolotarev and No G. Abdulayes. Tnstitute of Broor Peptide With Caiversal TryptophanyhtRNA 
Chemistry tment M.M. Shermyak USSR Acuden Synthase b pitope 
SCIENCE Moscow | ' hy BIOORG ANICTIESK AY | 
ATHIMTY bin Russian | \ NUSCHE 
(1 5 ry} 4s }) 
iAbstract] A detailed analysis) war maducted 
polypeptide components of photosythetic | 
enter (RCO) of Chlorotlesus aurantiacu ny \ n \ re , NT pial "1A 
nuional protemn chemistry as well as aT Bolotina (a NF Berest df) ©) Pavoroy 
neering. SDS electrophoresis led to the identit bastitul 1M Ta nV oA Engelgard 
a 4/7kD dimer, although calculations based on ami indoof Bio not Mo Shemyakin 
acid composition yielded a MW of approximal KID USSR Acaden Neve M 
Serine was identified as the sole N-terminal an rod 
while valine and proline were determined to be th L 1 ’ 
C-terminal acids. In analogy to the ROs of purp 
lena the subunits were designated as b (39014 1D) and M Vistrack} Mt ded ited TS¢ 
(34982 1D) subunits. On the basis of hy drophob ‘7 ied | ly ) reatic Ny drolysat 
absorption spectra, amino acid composition an Ind was shown nou ral iryplophany! 
mation on tertiary structure, a putative dispositio h RNA synthase epitope cha lic Of prokaryotes 
polypeptides in the photosynthetic membras t Karyotes and archaebact vith specihy 
aurantiacus ts proposed, In addition. a tentat ny al bod (MA) | peptide (Th 
sion has been reached that differences in the * 5 | \taet \ Giln-Phe-Ala-Ata 
end of the peptides account for greater thermal tyrtat Pro-Ser-Gin-l MI | ' | it vith an 
of ©. aurantiacus RC in comparison with purple ba idl Arg morety a reacted equally 
teria. In ©. aurantiacus the N-terminal end | n MA me assays when 
subunit are 30 amino acids longer and cor mobilized on plane in add Winity con 
limes aS many charged amino acids. Stud th ¢ lal blamed with | ne antigen (1.44 
agurantiacus genome bank showed that gen a M nd ot peplid ’ \p) M’) in 
the L and M subuniis represent independent NONCOMpPen MMUNOCNZNI were quite close, The 
again differing from the situation in the purple b uN na Hea that TSC-O presents the 
Figures 6: references 46: 6 Russian, 40 West i niiguration oft nzyme. The amino 
qu of TSC) the presence of 
1-1 n al neta nity tion. However 
Synthesis and Reactivity of Novel Water-Soluble C1) spectra he tar UN b tthe peptide dissolved 
Carbodiimides led information indicating that 16 percent 
_ Yul nN | don the beta-turn(s) 
A COLIGE M BIOORG ANICHESK AY | ” hae | heoet while the rest 
ATIIM1) Ain Russian | NOY Sen Y ne 
received 14 Vlar SY in final torn N Jop Py lables | 
;' _ ; tk \ 
' ‘ys / 
Replicative Complex of Lick-Borne Encephalitis 
[Article by MoON. Gertsyuk, VoON. Sere " A. Virus (TBEY). Part 2. Effects of Envelope Protein 
Isytovich*, No G. Dolinnaya*® and V. P. Kukhar. I t (E PE) and Anti-E PE Antibody on In Vitro 
tute of Broorganic Chemistry. Ukrainian SSR A RNA Svathesis 
ft Scren K i * hemical Facult \1 ‘I OM BIOORG ANICHESK AD 
: sity] AHIMIY Vin Russian | : 0 (manuser 
ip) 
L [Lx 17.491 6.05 
Abstract I ! ina " ! | , \ by 0) VO Mor \ B iwskava®. L. f 
dimethyvlaminopropy|)carbodimide (1) « Mi I \ k ih ° 1A. Gs Pletnes 
for IR spectrometric Studies on th ha p irsk | tul iB (Chemist Siberian 
lomerization. The congeners of | differed ub Depart I SSR Acader 1S “Omsk Insts 
on the NI atom (methyl, ethy! or p! u t} tute of Regional intect RSESR Muir | Health] 
number of methylene bridges at N34 tt 
nature of the amino group (tertiary or qua ’ ; 
general the resultant data showed that y | 
methylene bridges tend to form 5-memb \ iT SPEN we Cul 
lead to loss of reactivity with nucl a | i ! dd ment {f EPR on 
Figures 5: tables 4: references ’ Russiar WW I BEN n | hnique Ived 
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Hddhition of BPE and ante bet 
clonal antibodies and assessment of RNA svathesis 
Addition of EPE led to a marked inhibition of RNA 
synthesis, whereas addition of the antibody enhanced 
RNA synthesis 
gested that the inhibitory mechanism of action of EPH 
mvolved intiation OF RNA synthesis 
binding of EPR to the template or the repheative com 
> Russian, | Western 


Hhonoclonal ane pols 


\nalysis of temporal parameters sup 
presumably due to 


ples. Figures 2. references 4 
Synthesis of Histidine and Carnosine 
Phosphoanalogs 

YITCOLIVGH NM W BIOORG ANICHIISA TL) 1 
AlLINT/) 1 ir Rij anil ltr \ 


Ace | ved 19 Dy \V j hhhad orn Ny for YO 


ny OF) , , 
Scop Vt pds vip 


yp / VY) 1 Yy4 


[Article by AJ Ro Khomudoys. Institute of Biochemistry 
iment AN. Bakh, USSR Academy of Sciences. Moscow] 


UDC 547.466:547 24 


[Abstract] Synthesis of phosphoanalogs of histidine ang 
the dipeptide carnosine (Ala-His) was commenced by 
transtormation of histidine into an oxime of imidazols 
lacetaldehyde (1) by treatment with hydrogen peroxide in 
the persence of Na, Subsequently, | was treated with 
hypophosphorous acid to give P-imidazoly| 
a-amimnoecthyiphosphonous acid (11). followed by conver 
sion of TE to [-Ala-IE by reaction of N-Z-()- Ala with Hand 
chimination of the Z group by HBr 
phosphon 
SO.CT, in glacial acetic acid 


Russian. |} Western 


Ihe corresponding 
acids were prepared by oxidation with 


lables |. references 14° 3 


Exposure of HIINV-1 gp4l Transmembrane Protein 
Epitopes on Surface of Hepatitis B Core Antigen 
Capsids 

Y17CO120 M BIOORG ANICHESK AYA 
KHIMIY 11% Russian Vol 16 No Y, Sep 90 (Signed 1 
pre \ ()/ heel Vii pp / \ ‘ 1 WY 

[Article by R. Ulnkh. G. Po Borisova, Ro Mering et al 
Institute of Medical Virology. Department of Medicine 
Berlin. GDR 


University imen: Gumboldt (Sharite) 


Department of Molecular Biology. Institute of Organ 
Svnathesis. Latvian Academy of Scrences. Riga: Institut 
oft Mic rohiology 


iment A. Kirkhenshtevn. Latvian 
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\oudemy of Scrences, Rigas bxpermmental Plant of the 
lnstitute of Organic Synthesis, Rigal 


LI STR ELT O OND AST OOD] 


[Abstract] The transmembrane protein gp4l of HIV-.1 
served as the source of epitopes tor exposure. Plasmid 
PH BELITS. carrying the core-antigen gene with poly 
linker segment bcoRV-ClalePvul. introduced into site 
Moapl. which overlaps Pro'’") served as the “exposure 
vector. Insertion of 52 amino acid sequences of trans 
membrane protenn gp4l of HIV-1l. containing amino 
void residues 78-129 of gp4l or 596-647 of Env in the 
Pro'*" position of the hepatitis B core antigen (HBEAG) 
caused formation of chimerne capsids. The capsids 
retained the morphology of intact HBCAG: but exposed 
major HIN- | epitopes on their outer surtace, localized in 
the inserted gp4l tragment. The chimeric capsids pos 
sessed not only antigenic properties of gp4l but also the 
immunogenicity typreal of wt. The localization of gp4l 
epitopes on the capsids did not depend on the presence 
or absence of the arginine-rich 39 amino acid C-terminus 
of HBoAg. Chimeric capsids based on HBeAg may be 
used as components of diagnosticums and vaccines 


bigures references 1S) 4 Russian. 12 Western 


(Chemical Reactions in Duplex DNA. Part 12. 
Novel Gene Assembly Strategy 


YI COTOTA Moscow BIOORG ANICHESA AY A 
ATIINIT) tin Russian Vol 16 No Y& Sep YO Onanuscript 
received Ob keh Vpé Pp LON” TOSY 


[Article by Z. A. Shabarova. |) No Merenkova. 1. 8 
Oretskayva and N. LL. Sokolova. Chemical Faculty and 
Intertaculty Special problems Scientific Research Labo 
ratory of Molecular Biology and Bioorganic Chemistry 
iment A. N. Belozerskiy, Moscow State university] 


(DC S77. 113.4 


[Abstract] A 183 bp synthetic gene was assembled, using 
BrON to link four 35-53-bp olgodeoxyribonucleotide 
fragments on a comlementary strand. The resultant 
duplex DNA incorporated a strong promoter (analog of 
AP,. regions ORI and OR2). intiator (SD+ initiation 
codon ATG). and transcription terminator (T,,). Expres 
sion of this gene 1s anticipated to yield a | 30-mer MRNA 
and a 16 amino acid peptide. Figures 2: references 10: 2 
Russian, & Western 
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Effects of Ultraviolet Light on Bacteriorhodopsin 


Y/7CO1000 Moscow RADIOBIOLOGTLY A in Russian 
bol 30 No 4, Jul-Aug 90 pp $06.57] 


[Article by L. S. Broun, A. A. Kononenko, T. B 
Prptaspva, |. B. Fedorovich and S. K. Chamorovskty, 
Biological Faculty, Moscow State University: Institute of 
Chemical Physics, USSR Academy of Sciences, Moscow] 


UDC §77.391.612.014.44 


{Abstract} An analysis was conducted on the effects of 
UB-B light (280 - 320 nm) on bacteriorhodopsin (RR) 


Biophysics 


isolated as purple membrane suspension trom H. halo- 
bium 353-P, in view of the potential applications of BR 
in biotechnology. Analysis of the spectral changes 
showed that at UV-B doses 15 kJ/m° induced a 
bathochromic shift in the major absorption band, while 
at» 15 kJ/m* destruction of the chromophoric groups 
led to bleaching of the @ (major) and y (UV) bands 
resulting in the appearance of a new absorption band at 
340 - 380 nm. Subsequently, the latter band also disap- 
peared, Dehydration was shown to decelerate the process 
of UV-B mediated destruction of BR. Since BR fluores- 
cence iS primarily due to tryptophanyl residies, the 
bathochromic shift was attributed to 1onization of two of 
these moreties. Figures 4, references 25: 2 Russian, 23 
Western 
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Preclinical Irials With Soviet Recombinant 
Human Interferon-A? (Reaferon) 

Y) COOSSG Moscow ZHUERNAL MMA RORIOL OG 
LDIDEMIOLOGH LINNMUENORIOL OGT] Russia 


Vo 6, Jun 90 (manuscript recewwed 12 Jun SY) pp ¥8-¥9 


[Article by Yur To Kalining AJ AW Vorobyes, VON 
Bumyalis, Lb. A. Denisov, VV. Partenoy. A VO Alenova 
\. A. Yanyvlaytis, Fob Yershov, Vol Marchenko and \ 
V. Malinovskaya, ‘Biopreparat’ Main) Administration 


(Moscow) and Institute of Immunology (Moscow Oblast) 
USSR Ministry of Medical and Microbiological 
Industry, Ist Moscow Medical Institute iment tM 
Sechenoyv, USSR Ministry of Hellth: Screntitic Research 
Institute of Epidemiology and Microbiology imeni N. | 
Gamaleya, USSR Academy of Medical Sciences} 
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1 1 OtS VAG SI’ 45).048 


[Abstract] A bret comparison is presented on reateron 
and two American recombinant interferons (Intron A 
and Roteron), which demonstates that the Soviet drug is 
on par with the Western drugs in terms of safety, purity 
and activity. Reateron is produced by genetically engi 
necred Pseudomonas putida VGieS4 bearing the recom 
binant plasmid pVGi3. in which the human gene ts 
under the control of POT Dot bacteriophage m\-1/4 
The production iw lO" Them ot bacterial suspension 
Reateron has a MW of TS kD and is available in 99 
lubles | 


percent purity references 6 4 Russian, 3 


W estern 
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Increased Cholera Incidence Due to Contaminated 
Water 

1, COOO9T Moscow IFZATESNTI) tin Russian Of twee vo 
\/ i) ; ha Pye) pn 


PArticle by L Dimaiteivesa: The Quiet Don Threatens 


( holera 


[Text] Worry over the cholera outbreak in) Stayropol 
barely subsided before another piece of news dumb 
founded the country: Cholera in Rostoy! Could it really 
he that ios once again spreading despite all of the 
all of the efforts to retrace the steps of hun 
dreds of people who had come in contact with the 
infection, and to block its spread” 


MCASUECS 


No. this case is not associited with Stayropols. said 
RSESR Deputy Minister of Public Health Yeo Belyvayes 
health physician, “The Stavropol 
cholera focus was climinated. We were able to tind and 
c\amine not only registered guests at Rodnik Camp 
ground but also guests who had not registered with any 


chieh state public 


organized groups 
How was that possible’ 


Because of the mass media. People touncd out about the 
threat of the epidemic trom the newspapers and teless 
sion. thes allowed themselves to be tested, and they 
helped to tind others. For example several campers trom 
Krasnodar staying at the Rodnik Campground—ther 
stay had not been noticed by anyvone—themselves went 
to their doctors, thus preventing spread of infection 
l niortunately, they were not spared of cholera infection 
{ onsequently we doctors are very gratetul to pournalists 
lor their help. and tor the objective and etticrentls 
communicated intormation 


It's a rare thing tor someone to praise journalists. But 
let's return to the Rostov story. A certain inhabitant of 
the city of Kamensk, Rostov Oblast. came to Koluzayevo 
Homestead for the tuneral of her tragically departed 
husband. Soon after the memorial service she felt poorly 
but she did not seck medical care. A tew days later she 
had to be taken by ambulance to the hospital in Rostoy 
in extremely serrous condition. The doctors (alerted by 
the situation in Stavropol) suspected cholera. And that ts 
what thes soon contirmed 


Inhabitants of the homestead 
were examined. Four were tound to be ill. and tive were 
discovered to be carners of the infection, moreover cight 


around 400° persons 


Of these nine persons were members of the same family 
One other patient had not been in contact with this 
family. but like her neighbors. she used water from the 
Don without boiling it first. Moreover, water trom the 
river was stored in containers in the heat of the blazing 
sun, where the vibrmo enjoved tdeal conditions tor swift 
duplication. All ot this has been contirmed: The people 
were infected by water trom the Don, although subse 
quent regular laboratory tests did not reveal the cholera 
Vibrio inal 
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Once awhile. serous rafection does make tselb Known 
mn Rostov Theres nothing surprising in thateeover 
SOLO00 cube meters of sewape are dumped daily by the 
Ihe treatment 


plants are overloaded. while construction of new ones ts 


ciiyointo the river practically untreated 
olf schedule) Thisas why favorable conditions for devel 
opmentotall kinds of infections are berg created within 
the cy limits below the city's sewage discharge. The 
matter of building treatment plants has not been 
resolved for many years nowe—back since the times of 
Doctors go about 
bul the embers of 


the previous outbreaks of the 1970s 
extinguishing the outbreaks of “tire 
the chrome focus glow continualls 


Does this mean. then. that unrevealed sibrio carrer 


are Living somewhere in Rostoy itsell? 


Man cannot be the bearer of a vibrio tor longo” con 
tinued Yeo Belvayves. “The vibrio quickly perishes, and 
the body inca sense undergoes sell-puritication. But the 
source oF infection may appear atany moment. Rostov ts 
a large city. in which there are many foreign students 
including those from: regions where cholera outbreaks 
are perpetually recorded. The danger of its export exists 
all the time. all the more so because the seventh pan 
demic of cholera, which began in the world in 1961, has 
not vet come to an end. Its echoes are still being heard in 
our country as well. Since then much of the people of our 
country have suffered this disease. Two years ago tour 
athletes brought Ogawa-type FL Tor vibrio. the most 
aggressive and stable. trom Cairo. Much effort had to be 
taken at that time to keep the infection trom spreading 
the Moscow suburbs and Leningrad 
By the way. quite recently we once again ‘trapped 
cholera Vibrio in the Moskva River. Last vear we isolated 
tl} times in son regions of the republic. while this vear 
we have already isolated ito 12 times in five areas. The 
vear has not even ended. after all. and one of the most 


through Moscow 


untavorable months—September—is still to come. 
And what do you do in such cases to keep an epidemic 


from happening’ 


We have developed special tactics. and our epidemic 
control measures include constantly monitoring the 
environment and water basins. examining the popula- 
Hon mn ormsk zones. finding persons who had come in 
contact with infection, conducting backyard inspections 
disseminating information. posting warning signs and 
reminders and so on. But none of our health education 
work can give a LOO percent guarantee against disease tf 
no concern i given to the cleanliness of water basins 
Ihey are so contaminated that they have turned into 
mecubators of all kinds of infections. Over LOO cases of 
paratyphus were registered in’ Tuva, there was an out- 
break of dysentery in Barnaul, and many other examples 
can be cited” Intensive contamination of water basins 
results in contamination of tap water as well. Around 10 
percent of itis contaminated in the water systems due to 
problems within them that cause sewage to be siphoned 
Phe operating. sanitary and technical 


into Water Mains 
condition of water main and sewage tacilities is a big 
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problem in our republics Therefore although toc: ot 
serous infections can be contamed quickly, we cannot 
say that the epidemiological situation is favorable’ 


“TL remember the cholera outbreak of the 1970s—the 
losses were So Staggering then! Watermelons and even 
roe had to be destroyed, and entire cities were quaran 
lined.” 


Today the losses are minimal. So they closed Rodnik 
Campground for a while Git had to be shut down anyway 
in order to repair the water system). So they obliterated 
the spring itself there, so that the unimtormed wouldn't 
lake water from it. There are some expenses associated 
with ‘backtracking’ and treatment, and that’s all, Owing 
to their experience, professionalism and good, compe 
tent work, medical personnel are able to intercept 
cholera at its inception. And there have been no deaths 
from it, thank God. But how long will we have to 
continue playing the firemen?” 


And so, although everything turned out all right) in 
Rostov, there 1s no guarantee that such a situation will 
Not arise in another place. Who's next? 


Catastrophic Hepatitis Situation 
Y)7COOLOA Moscow IZVESTIYA in Russian 16 jue 90 
Morning Edition p 3 


[Article by S. Tutorskaya: “How to Deal With Hepat 
us” 


[Text] In recent years the summer reports of epidemiol- 
Ogists more and more trequently recalled dispatches on 
lengthy battles dragging on with minor successes and 
growing losses. Doctors are now anxiously awaiting 
September—the time of peak incidence of viral hepa- 
titis. Nor is the picture observed in August very pleasant 


In our country, says LUSSR Ministry of Health specialist 
Gi. Onishchenko. there are not less than five varieties of 
viral hepatitis. As we know, hepatitis B 1s the worst. It 
often has a lethal outcome. Survivors may become 
carriers of the virus (the infection transmission pathways 
are the same as for AIDS virus). One person in the world 
dies from hepatitis Bevery 15 seconds. Today this 1s the 
most de -gerous viral disease, leaving even AIDS behind 


In our country the incidence of this severe form of 
hepatitis doubled in the last 10 years. Moreover 
according to specialists, over two-thirds of all infections 
were the result of therapeutic and diagnostic procedures 
In particular, up to 15 percent of the infected persons 
contracted the disease after transfusions of blood and its 
components 


This was only to be expected, since even in Moscow only 
59 percent of the hospitals have centralized sterilization 
departments that can ensure dependable sterilization 
The famous Hospital rmeni Botkin, for example. does 
not have such a department 
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Medical personnel! themselves have begun speaking oul 
evermore loudly about the catastrophic situation in 
hospitals in regard to all instruments, including ordinary 
syringes, and disinfecting and washing agents. Tis 
impossible to ensure stermity in such conditions, they 
emphasize. And medical personnel cant solve the 
problem alone 


According to intormation of the USSR Ministry of 
Health, the testing of the blood of donors for hepatitis B 
is poorly organized, Old. insufficiently sensitive methods 
are being employed. Highly sensitive diagnosticums are 
being produced in glaringly small quantities. Our 
country does have reliable diagnosticums, but the USSR 
Ministry of Medical Industry produces them in insullt 
cent quantities, and instead supplies obsolete ones. And 
if thisis so, then where is the total guarantee of the purity 
of donated blood”? 


Creating new conditions in our therapeutic instituvions, 
ones corresponding to the requirements of the day and 
the century, 18 @ matter of the utmost urgency, literally a 
matter of lite and death. And this is, of course, some 
thing our new soviets need to concern themselves with 


\s they say, mistortune begets mistortune. In the last few 
years, the quality of drinking water in the country’s 
major cities deterrorated in relation to bacteriological 
indicators by a tactor of 2-5. And the sanitation service 
can no longer guarantee that a glass of tap water will not 
be harmtul. (For comparison, water in developed Euro- 
pean countries 18 also often unsate. [tis boiled, or water 
of guaranteed purity is purchased in stores). Our 
unboiled water and, untortunately, the products of our 
dairies often bring us yet another form of hepatitis- 

hepatitis A. It as also transmitted by unwashed hands 


The higher the sanitary and cultural level of a household 
and the cleaner tood and water are. the lower is the 
danger of hepatitis A. Here ts what that same G. Onish- 
chenko said about this; Were there suddenly no physi- 
clans in Scandinavian countries, sharp growth of hepa- 
itis, especially hepatitis A. would not occur. Hepatitis A 
strikes Children predominantly. It does not kill, but at 
produces serrous complications. Other hepatitis viruses 
of the same type, with the same transmission pathway 
and the same “yuvenile” spectrum of action have been 
revealed 


Vaccines against hepatitis A and B are already available 
abroad. In order that they could successtully produce 
them here, enterprises of the Ministry of Medical 
Industry in Leningrad need imported equipment worth 
around 6 million in hard currency. However, when the 
discussion turned to its purchase, the industrialists were 
denied the money. And in the meantime the patients are 
wailing 


When will the morbidity curve stop climbing? 


(ne million doses of hepatitis B vaccine purchased trom 
a Belgian company will be used up quickly, newborn 
infants and medical personnel working in the “risk 
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fone willrecemve ammunizations, Phere can be no hops 
lor the end of more and more new outbreaks of hepatitis 
until we first implement some social measures. bor 
Instance, rebuilding the water mains, subjecting popula 
ion centers to sanitary cleansing, and monitoring tood 
quality (in food companies of the West. around 40 
percent of the personnel conduct such monitoring) OM 
course, the therapeutic institutions also need to be com 
pletely re equipped and sterile 
observed religiously 


conditions must. be 
All of this of course costs a great 
deal of money. But isn’t there a price to pay tor high 
incidence of hepatitis. after all? Without even dise Ussing 
the moral loss, the economic loss tor pust | vear is O28 8 
milhon rubles. But the real losses are obviously even 
larger’ Some oblasts and republics understate and con 
ceal therm morbidity statistics 


tas evident from one quick look at the measures that 
many departments and institutions, primarily of tha 
Ministry of Food Industry and the Ministry of Medical 
Industry, the public health service. the soviets and the 
public must take notice of the cleanliness problem 
Given the low level of hygiene prevailing today, any one 
Of us might contract a serious ailment. Bither we all save 
ourselves, or none of us will be saved 


Hepatitiis in lL zbekistan 
1 -COOTS A Tashkent PRAT DA TOSTOR tin Ru 


W Jul YO p 3 


f 


{Article by Murad Mukhammad-Dost: “Sattron Svn 


drome} 


[Text] It was called satfron disease in the East since 
ancient times. The beauty which we now attribute to the 
word was nonexistent then. It reterred only to an 
external sign of an ailment: the sattron, or yellow, color 
of the patient's tace. The present name of the disease 
sartk [transliteration], which corresponds in all hues to 
the Russian che/tuAha lyaundice |—established itself later 
on 


Disappointingly. tor dozens of years. Uzbekistan has 
held first place for the number of cases of viral hepatitis 
While the republic's inhabitants make up only 7 percent 
of the country’s population, they contribute almost halt 
of the union's statistics. There is practically not a single 
family here that has been spared of sattron disease 


Let me begin with examples close to me. One ot the 
brothers in the tamily of my relatives suffered twice: He 
caught jaundice while harvesting cotton, and he was 
infected with serum hepatitis in the hospital while 
receiving injections. To this day he complains of liver 
pains, cursing medicine with a single word 
“unwashed.” His nephews and sister-in-law—the write of 
his youngel brother—had the disease as well 


Il must admit that there was a time when I explained the 
woes of my relatives by the tact that they live ina distant 
kishlak. But an acquaintance of mine. S. Yakubov. th 
chiet physician of Tashkent’s tuberculosis dispensary 
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round my conclusion disconcerting Noo youre mis 
taken. bashkentus not atall behind the kishlaks, Seven 
\nd then he 
Professor S 


Mlukhaumedoy. who also hud seven grandsons who were 


Of my grandsons have sutfercd hepatitis 


recalled thy hamdy ob oa ISSOCTALG 
infected with paundice. | decided not to interview the 
professor on learning thatone of his yrandsons could not 
despite the facet that Yakubov as an 
excellent phthisiologist and Professor Mukhamedoy is 


he saved. This 
one of the republic's best epidemiologists, and if they 
these loving wrandtathers. were unable to save their own 
youngsters, then my deep apologies to them for unwit 
ingly opening up old wounds in making ther names 


public tor the sake of credibilit 


ny accustomed to thinking 
Of jaundice as an inescapable evil. Sort oot like the 


People are gradually becom 
Situation in that fairy-tale city from which a cruel dragon 
inhabitants one ata time, while the rest 
in the tradition 

an enchanted 
ot the dragon 


carried away th 
oObedienth» awaited ther tate. OF Course 
Of this genre the tale has a happy ending 
Knight appears. and rids the city 
But in the cas 
coming to the rescue’ The medical assault forces that are 
lO the biggest problem 


tyaundice. is there any hope tor knights 
regularly sent trom the center 


areas in the republic play this role in the opinion ot 


‘ 


some This. of course. is an act of merey of no small 
Importance, bul vou must agree that itis a forced one, 
and trankly speaking. ios not at all the best reflection 
upon our public health system. In any case the geography 


of the disease iS such that no assault forces of any kind 


will encompass it ent rely 


Youre 
How can you pos- 


Il can hear the reproachtul exclamations now 
creating panic. You re generalizing 
sibly arrive at such tar-reaching conclusions trom just a 


few personal and family examples’ 


All] mght. lets set emotions aside. Let's consider the dry 
figures ina letter trom Uzbek SSR Minister of Health § 
M. Bakhramoy. who graciously responded to my request 
for an update on things as they are. Here. then, are the 
statistics: The absolute number of cases of iiness in the 


, 


last |} vears—trom 1979 to 19S9—was 1.933.000, OF 


these, 1.663.002 cases were viral hepatitis A. and 
viral hepatitis B. referred to collo- 


having its origin 


HY 99S cases were 
quially as serum hepatitis. that ts 
associated with dirt, SVringes 

Is glasnost alive and well? Lets not be too hasty. The 
data | have indicate that 


Which cover TS) vears 
5 
persons suffered viral hepatitis. including 


$27 453 
305.443 persons with serum hepatitis. But neither our 
Statistics nor those of the ministry can be said to be 
all aware that patient records have 
years in order to 
“improve upon the picture.” Moreover the practice of 
Which was to the king of 


exhaustive. We are 
been manipulated for many long 
anonymous treatment 
patients (a couple of rubles for a shot at home. and no red 


lape. nor, by the way. any guarantees against infection), 
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existed then, as it does now, Which is why some special 
ists Offer a larger figure—up 'o 4 million jaundice 
patients in the last 15 years 


But lest we be accused of slander, we will work with 
Official statistics only, According to data of the Uzbek 
SSR Ministry of Health, 10 percent of the republic's 
population has suffered the disease. That means that | 
out of every LO persons is personally familiar with the 
accursed syndrome. The consequences of the disease 
include an unhealthy color of the face, agonizing pains in 
the liver, the need for sticking to a strict diet (which ts 
burdensome when there is no chore of foods) and 
constant tear tor one’s children, including future ones 


Dare | think that the numerous decrees of the Ministry 
Of Health and decisions of epidemiological councils 
regarding the fight against viral hepatitis were only peace 
offerings of pust another crash carapaign? Ministers, who 
came and went almost annually. and their deputies as 
well, have sincerely wished to put an end to jaundice (the 
sunsets Of ministry careers have almost always coincided 
with peaks of this disease, by the way), and they had faith 
In the effectiveness of their resolutions and of ther 
various Memos—"intensify. “improve. “reach more 
people” and so on. But in the meantime, in the inner 
sanctums of agroindustrial concerns, or more precisely 
in the most unreachable (in terms of glasnost) offices ot 
Selkhozkhimiya, other resolutions were being written 
pursuing entirely different goals, judging trom. the 
results. These were staggering results in more ways than 
one. The vigorous etforts of the chemists led to a 
Situation where every hectare of celebrated Uzbek land 
now contains dozens of kilograms of toxic chemicals 
And the poisoning 1s continuing in a geometric progres- 
sion. One hundred thousand tons of pesticides and 
herbicides were used in 1988. while as many as 110,000 
tons were used in 1989. Moreover these toxic chemicals 
were applied to all of 8O percent of worked land, and not 
just the fields on which cotton and other industrial crops 
are grown. What are we putting into our mouths? 


Once | asked specialists at Selkhozkhimiya about the 
origin of the nitrates of which both young and old speak 
feartully today. They explained to me condescending|s 
that Selkhozkhimiya had nothing to do with that— 
nitrogen, phosphorus and potassium, which are intended 
to stimulate plant development, you see. form com- 
pletely harmless organic compounds. “Does this mean 
that we don’t necessarily have to stick to any particular 
dose rate?” | asked timidly. The scientists reluctantly 
admitted: “Yes, it's better to apply nitrogen, phosphorus 
and potassium doses at a ratio of 2:1:0.8. since otherwise 
undesirable byproducts, like nitrates, might form.” But 
then my question as to whether they had ever come 
across a single machine operator in real life who strictly 
metered out the mineral fertilizers he was applying 
remained unanswered. Apparently such an ideal 
machine operator does not exist in nature 


Anyway, it 1s generally impossible to have a discussion 
among equals with representatives of this self-assured 
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department The moment you begin questioning the 
rightot Selkhozkhimiya to interfere unpardonably in the 
biosphere, you are accused of being a retrograde, and 
then frightened to boot with the prospect of universal 
Sturvation, given the growing appetite of the people, Ot 
course, TE personally see no difference between dying 
from. lack of tood and dying trom) poisons shipping 
unobserved into the fruits and vegetables | buy every 
day. Consider how tar things have gone: Toxie impuri- 
lies are being detected ino ever-growing Quantities in 
mother’s milk! 


Consumption of mineral tertilizers ino the country 
mereased by a factor of |S in the last quarter century 
ihe amount by which the yields of agricultural crops 
have risen in response is a great secret, which each of us 
tries to fathom at our own dining tables. In the meantime 
the dubious “successes” of the chemists are making 
themselves Known by way of the indicators of the 
Struggle against viral hepatius currently being initiated 
Ihe dynamics here are as tollows: In Tl years the 
number of persons atflicted with the satfron ailment 
nearly tripled. What does this suggest? Are doctors 
putting up a weak fight. or have they laid down ther 
arms altogether? No. they are honorably continuing 
about their business—they are treating the disease, but 
this is turning Out to not be enough. When all effort is 
committed against the disease iself—that 1s, the conse- 
quence, and its causes are blind-sided. we can't expect 
anything else 


\s we know. many of us have our own. particular 
“threads” which. if tollowed, easily lead to the key to an 
understanding of particular actions. But does an entire 
ministry or department have such “threads”? Certainly! 
In the case of the chemists, they are the peasant tarmer 
who is unable to follow their simple instructions when 
applying fertilizers to the fields. Or the threat of starva- 
lion in the event of abandonment of nitrogen- 
phosphorus-potassium top-dressings. As tar as the Min- 
istry Of Health is concerned, it has its own particular 
“thread” —universal installation of water supplies and 
sewage systems, which 1s something the Ministry of 
Housing and Municipal Services 1s supposed to achieve 
but can’t. But what ts ignored 1s the fact that some 20 
years ago, people drank irrigation water without sut- 
fering jaundice epidemics. However, it is more conve- 
nient to lay the blame on the Ministry of Housing and 
Municipal Services. This department seems to serve as a 
lightning rod—everyone 1s perpetually complaining 
about it, but it complains perpetually as well: not enough 
resources, equipment and piping, not to mention the 
extremely disorganized army of sanitation engineers and 
vard-keepers. However, no matter how great the “con- 
tribution” of municipal workers to the spread of disease 
might be. this “contribution” has a bearing only on viral 
hepatitus A and other intecthous diseases, while serum 
hepatitis is entirely on the conscience of the Ministry of 
Health 


(To be concluded) 
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Concern About AIDS in Ll zbekistan 
YI COOTSB Lashkont PRALDUELOSTOA Lin R 
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Sattron Syn 


‘| for the beginning] 


[Article by) Murad Mukhammad-Dost 
drome’. conclusion. See No | 


[Text] A littl information about ATDS. There was no 
such thing in Uzbekistan until recently. Phere was a kind 
of “semi ATDS™ discovered by Ro Agzamoy. deputy 
director of the Uzbek SSR Ministry of Health's Tubes 
culosis Institute. While examining 
growing areas he established a weak 
YO or more percent of them. He gave a report on this 
subject to the participants of a respected symposium. His 
presentation did not elicit any special alarm The spe 
cialists were overwhelmed as it was by thoughts of real 
AIDS, which [T repeat, was not yet encountered in 
Uzbekistan. The time to raise the alarm came when thre: 
infected individuals were revealed among the republic's 
inhabitants. As we know, ATDS ts transmitted. besides 
by sexual behavior, by the same pathway as serum 
hepatitis—through dirty medical instruments, be thes 
syringes in the hands of a nurse or forceps in the hands of 
a stomatologist. In this regard, AIDS and hepatitis B ar 
blood brothers, so to speak. In the meantime the tre 
quency of serum hepatitis infection is increasing. In 
1989. for example, 43,353 persons suifered paundice as a 
result of subcutaneous injections of medicines. rntray. 
nous infusions, etc. For comparison 
the disease in 1979) Tt might be noted that during the 
Vears Of stagnation, statistics were far trom complet 
and undesirable tacts were often lett out of the records 
This 1s so. But cover-ups are still encountered in our 
times of perestroyka. Take, tor example. a decision of th 
republic epidemiological council dated 29 Septembs 
1Y88—an official document stating where cases wo 
supposedly not strictly reported. how often and in what 
circumstances. In the city of Shirin, the rate of conceal 
ment was 69.3 percent. Statistical manipulations beat 
unique features in regard to hepatius: A viral hepatitis B 
diagnosis is simply replaced by a diagnosis of hepatitis A 
on reporting torm No 85. And there's less trouble tor th 
doctor as a result. An ordinary intestinal infection is on 
thing, but one caused by a syringe used in hospital is 
another. Victims of the latter totaled S500) just. in 
Tashkent in L988. which was 43.3 percent of all cases of 
viral hepatitis (there were as many as 6.426 cases 
1989')) Let's get back to the matter of responsibility 
Have any medical workers been punished tor causing th 
Suffering of a patient, tor disabling him. and sometimes 
even killing him? Or tor concealing cases of infection 
the hospital, tor torging diagnoses, or tor misleading th 
public with talse reports’? The republic's Supreme © ourt 
contirmed what we already know as itis) Not a sing! 
court sentence was passed in a case involving vira 
hepatitis infection 
have been instituted in such matters. they were dis 
missed due to the absence of corpus delict: 
SSR Criminal Code toresees only an article tor 
itated actions” by medical personne! 


‘NIS from Cotton 
mune svstem 


YTS Persons had 


And although criminal proceedings 


premes 


And what sort 
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premediation as there ina dirty syringe? This is why 
Punishments are timated: to reprimands censures and 
other Such “actions Nothing more. Just between you 
and me. let me tell vou about a person whose story might 
provide a little comtort: There lives and works aman by 
\dkbam Rasuleys in’ Tashkent. Untul 


recently he was reputed among medical officials as being 


the name of 


terrible intriguer. since he incessantly wrote letters to 
Hl levels of authority. appealing to ther conscience, Yes 
he belreved. and still beheves. that serum) hepatitis 
nfechions occur not so much due to poor availability of 


medical 


Cquipment as due toa lack of conscrence aMOon, 
medical personnel This conviction was the product ot 


NUAY Vears OF CAPE rie nes Working as the chiet physician 


achoicoun the Tastitute of Infectious Diseases, and of 
a practical perception of the problem. It was betore 
LIDS had become “a legacy 
pidemrologist Rasuley decided, contrary to instructions 
of the USSR Ministry of Health. to subject all LOO 


the amidopyrine test. rather than 


of bourgeois society that 


percenl OF SVEFINBeES LO 
the recommended percent (the amidopyrine test 
nakes i possible to check the cleanliness of instruments 
and serves as an indicator of their sterility) And so, his 
experiment revealed that traces of blood remain on | 2 

out ot LOO syringes) Not being all that surprised by 


this. Rasules went turther Immediately atter some injec 


ions he puta batch of syringes aside while meticulously 
The test 


ts were the Same in the tirst bateh. while they were 


reSU 


vashing another. Once again the sterility test 


second, although traces of blood sul 


remained , percent. In this ways. he developed a 
simple procedt for processing dirty syringes step by 
Step. Adhering to the simple tested rules, in 1TYS] }YS2 
vorkers Of Rasules s clinic did not allow a single serum 
hepatitis infect within the hospital. And so. what 

Ipp qd’ Rasules s procedure tatled to win over the 

arts of functionaries at the Ministry ot Health. They 
even reproached him tor submitting a procedure that 
had nothing “innovat about it (he never claimed i 
did. actually) And because he persisted. he was dis 
NIsscqd h{ S dismissa irdet was. Of COUTSE superseded 


y by transter to Clinical Tuberculosis Hospital No 


| Rasuleys once again engaged in “guerrilla wat 

at his own perl Even work with a contingent of 
patient in especially high risk group (many chron 
alcohohes and drug addicts, the influx of homeless in the 
‘ ths. and dozens of carnmers of B antigen) 
produced the sam results) Not one case of serum 
hepatitis’ Rasuley s colleagues began visiting him—some 
some openly He soon acquired a group ot allies 

‘| LOR | pon themselves to learn how to avoid 
necting patients not only with viral hepatitis but also 
vith all other diseases. including ATDS. Ultumately. it 
ned tha in publeos Ministry of Health came 

’ Ria nig school” as something 

od | so. the matter ended with that) The Ministry 
Health does not ha the tinances to support 100 

1) muidopyrine testing at the scale of the republi 
Witt I nd. Doctor Rasules's 

veal Htoand | .ploded) Last vear Rasuley was 
1} tN ) i dozen therapeutic institutions 
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This year, beginning ino January, bis procedure was 
introduced in tour of Tashkent’s rayons. The results are 
clear) The number of cases of serum hepatitis in these 
rayons decreased by almost a tactor of four. What would 
100 percent sterility testing cost? Around 30,000 rubles a 
year. Generally nota small sum, but let's compare it with 
the cost of treating one hepatitis patient: 740 rubles with 
virus A, and twice more with virus B. In the meantime 
the repubhie spent 1,612,000,000 rubles to fight sattron 
disease in the Lith Five-Year Plan. Much more than the 
annual budget of all Uzbek medicine, including not only 
the treatment and teeding of patients bul also acquisition 
of medical equipment, construction and so on. And what 
amounts came out of the trade union cotters to pay tor 
lemporary incapacitation of patients’ And how much 
went to disability pensions’? How much, then, do you 
think this sattron disease, which has ceased being the 
exotic disease il was in ancient tlimes, costs the state and 
the citizens of our republic’? Understandably, Doctor 
Rasules’s procedure cannot solve the hepatitis problem 
completely. [tis one of the means of tangibly improving 
the state of affairs. And is this really very much to pay tor 
such a possibility, considering the acute shoriage of 
disposable instruments, considering the impending 
threat of AIDS, and most importantly, considering that 
human suffering does not yield to measurement. and 

yond 
public 


every lite 1s priceless’ It was suggested at the 
Congress of Uzbekistan communists that 

health cannot develop just on the basis of budgeted 
assets alone. [tis very important to resolve the matter ot 
creating a public health development tund soon, on 
Ahich could receive assets trom highly protitable enter 
businesses 


prises cooperatives and public organiza 


lions. It seems to me that something like a public health 
tund (we could name it after the great Avicenna) would 


FECCING real Support 


Nlalignant Vlelanoma Incidence in Vloscow 


CO0CTA Loninerad LOPROS)Y ONKOLOGII 
Rij i? | tf) \ f lun Af Pree rep recelve 


iArticle by TOS. Sitnikova. ROE. Garkaviseva. andl \ 


Demidoy. All-l nion Oncology Screntific Center, | SSR 
Academy ot Medical Sciences. Mos OW | 
LIM Alo SOO RT OLS O46 


Abstract} The incidence and prevalence of skin mela 
noma in Moscow were analyzed employing data tron 
MSS through [YS 7) encompassing 1.604 cases (921 in 
men and |.O83 in women) of the disease in people over 
the age otf tifteen For women aged 1S - 24 years. the risk 


minimal, but then steadily increases and peaks at 40 


44ycars(3 0 58 cases per LOO 000), with a second peak al 
fy 69 years (42 - 51 cases per LOO.000)) The inciden 
i skin melanoma in men exhibited peaks at 45 - 49 and 
HS - 6% ars. The results demonstrate that the inciden 
Pskin melanoma increases with age and 1s higher among 
women aged 25 - 54 years. The tindings also suggest that 
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there are several chiologically heterogenous forms of skin 
melanoma. Figures |. tables 3: references & 3 Russian, 5 
Western 


Identification of Borrelia Isolated in USSR and 
Czechoslovakia From Ixodes ricinus Ticks 


YC OOSSB Moscow ZHURNAL MIKROBIOLOGII 
LDIDENMMOLOGILILINAMUENOBLOLOGIL in Russian 
\ fy dw Yt) PPL ripl hoc? wed y Jun SY) pp l0) l3 


(Article by VOM. Aryuchechnikoy, Eo lL Korenberg, S. \ 
Shcherbakov. No BO Gorelova, 2. Yurzhitsova, Yu 
Cralouzka, 7. Gruubalek. Yu. V. KRovalevskiy, Mo L. Levin 
and | A. Bunikis. Scientific Research Institute of Epide- 
nology and Microbiology iment No b. Gamaleya, USSR 
Academy of Medical Sciences, Moscow, Institute of 
Systematic and Ecologic Biology, Czechoslovak 
\cademy. Brno. Interdepartmental Scientific Research 
Laboratory of Regional Infections, Vilnyus University] 


1 Im STU RIS TIONS IS}:595.42 LO (437 +[47457)) 


| Abstract] Borrelia isolates trom Ixodes ricinus: ticks 
collected in 1988 in the Leningrad Oblast. Lithuania 
and Southern Moravia in Czechoslovakia were subjsected 
lo Serologic Studies to assess the potential risk of Lyme 
Ihe study with monoclonal antibodies revealed 
seven strains of Borrelia burgdorter, serotype IL These 
findings demonstrated that L. ricinus serves as a vector of 
B burgdoters in the USSR and Czechoslovakia and 
accordingly. poses a threat in the spread of Lyme disease 
references 21) 8 Russian, 13 Western 


disease 


| abl S 


Ornithosis Outbreak at Textile Plant 


(008SDM 0 ZHURNAL MIKROBIOLOGH 
PIMDENMOLOGTIL LINING NOBIOLOGII in Russian 
Vo 6 Jun YO Cmanuscript received 18 Jul S& in final 

J \ov NY YJ? 


Article by Yuo Yao Vengeroyv, Yu. M. Fedorov, A. A 


Ihkanoy. bo A Abramova. tl A. Kaganovich, ©. A. Tima- 
sheva. VP) Popox. AJ A] Kardubaylov and |. M 
lerskikh. Moscoe Medical Stomatological Institute 


iment NO A) Semashko. Main Administration of Quar- 
antinable Infections, USSR Ministry of Health] 


LIM 616908 8 826. 1)-036 YVOSTH77 O24 


Abstract] An outbred of ornithosis was recorded at a 
textile plant in December 1985 - January 1986. which 
attected 9S workers (20 males, 78 temales, age range 16 

64 years.) Diagnosis was based on epidemiologic 

linical and serologic grounds, with the infection traced 
lo aerosol contamination with pigeon droppings. The 
clinical manifestations were typical and successtully 
managed with a tetracycline regimen, with no sequelae 
|S years. Specific antibodies generally 
appeared atter 3-67 days. with early antibiotic admin- 
Station limiting the rise in complement tixation and 
hemagglutination titers. Figures |; tables 4 


noted atter ca 
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Human 1-Cell Leukemia Virus Type I (HTLY-1) 
Antibody Screening in Sera of Adult Population in 
Some Regions of USSR 

Y17C 00984 Moscow LOPROS)Y LIRUESOLOGII 

in Russian Vol 35 No 4, Jul-Aug YO (manuscript 
recewed 11 Oct 8Y) pp 309-312 


[Article by N. Bo Senyuta, Lo So Yakovleva, VON 
Stepina, L. N. Buachidze, Ye. P. Gurova. Z. A. Kolo- 
grivova, V. M. Kindyakov, and V. FE. Gurtsevich, AlL- 
Union Oncological Scientific Center, USSR Academy ot 
Medical Sciences, Moscow] 


UDC 616.153.96-097:578 828.6]-078.833 


[Abstract] The results of serologic investigation. tor 
human t-cell leukemia virus type | (HTLYV-1) antibodies 
encompassing 4,118 serum specimens collected trom 
healthy people of more than 30 nationalities and $5 
residential areas of Khabarovsk and Primorsk Krays 
Sakhalin Oblast, and Kamchatka are summarized. Also 
included are data on 1,037 blood donor samples trom 
three blood donating stations in Moscow, South Sakha- 
linsk, and Komsomolsk-on-Amure. The serum samples 
collected in 1986 - 1987. were obtained from persons 
aged 16 - 82 who had resided tn the area for more than 20 
years. Two cell lines MT-2 (HTLYV-I') and MOLT-4 
(HTLV-I) were used in passive agglutination of gelatin 
particles covered with virus proteins in conjunction with 
“Serodia ATLA” diagnostic kits. Overall, 75 persons 
(1.82 percent) tested positive for HTL V-1, which ts much 
lower than the rate among healthy people in endemic 
areas (35 - 45 percent), but higher than the rate among 
those in European countries (less than | percent). The 
results demonstrated that HTL V-I was detected twice as 
often among the Nivkhi and Negidalets people. with 
inhabitants of Nogliki on Sakhalin Island exhibiting a 
6.4 percent rate of HTLV-II infection. In addition 
women were shown to be twice as likely as men to test 
positive for HTLV-I. Early marriages and sexual contact 
al a young age are a possible explanation tor the greater 
prevalence of HILV-I among young people. Finally. the 
high rate of infection attests to the need tor greater 
serological screening among the healthy population 
Tables 2. references 18: | Russian, 17 Western 


Plague in Aral Region 
YIWEOO9SH Alma-dta KAZ AKHISTANSA AD | 
PRADA in Russian 1S Sep 90 p 1 


[Article by Kaz TAG correspondent K. Imanberdiyev| 


[Text] Aralsk (Kzyl-Orda Oblast), 17 September—Yet 


another mistortune has betallen this city of ecological 
disaster—the plague 


i pidemiology 17 


1. Orynbasaroyv, a crane operator at a treight-handling 
equipment plant, was taken to the rayon hospital with a 
diagnosis of upper respiratory disease. The patient's 
state soon worsened drastically, and on 13 September he 
died. On that same day, Zh. Zhansugurov and 1 
Kadyrkulov were admitted to the hospital with high 
temperatures. It turned out that they and Orynbasaroy 
had slaughtered a camel. Bactenological tests were pos- 
itive tor the plague microbe 


Emergency epidemic-control commissions were quickly 
created in the Aralsk Rayon and oblast. A quarantine 
prohibited anyone's departure trom Aralsk. All persons 
who had been in contact with Orynbasaroy, Zhansug- 
urov and Kadyrkulov were identified and isolated 
(cacept for one). A temporary hospital and other medical 
facilities were also Opened 


The situation in Aralsk remains compleax. Progress in 
fighting the epidemic is examined daily at a meeting of 
the oblast epidemic control commission, which 1s 
headed by oblast executive committee first deputy 
chairman A. K. Ibrayes 


Outbreak of Plague in Uzbekistan ‘Localized’ 


YI7C 01414 Moscow PRAIDA in English 14 Nov 90 
Second / dition p a) 


(UI ZTAG-TASS report: “Plague Infection Localized” ] 


{Text} An outbreak of plague has been localized as a 
result of emergency measures taken by doctors 


()n the mght of 6 November a well driller died in 
Bukhara Oblast hospital. Doctors determined the cause 
of death—a septic form of plague. complicated by pneu- 
monia. It was established that the victim had been 
sinking wells near the central farmstead on the “Avan- 
gard” sovhkoz, in Uchkudukskiy Rayon. There was a 
serious epizootic of plague among the rodent population 
there. Rodent fleas had gotten onto a cat that lived in the 
caravan where the worker was living. It was a fleabite 
that led to the tragedy 


More than 30 people who had been in contact with the 
patient were isolated. Preventive treatment was admin- 
istered and they are all well, 19 of them having even been 
discharged from hospital. Doctors are keeping all those 
living in the area of the epidemic under observation. 
They have been given prophylactic inoculation. The area 
has been disinfected and the rodents which carry the 
infection are being destroyed. Hunting of toxes, hares, 
jackals, wolves, and rodents has been banned 1n affected 
areas 


The plague outbreak has been localized, but doctors are 
on the alert—vou don’t trifle with plague 
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Cytogenetic Sequelae of Wide-Band Noise 
YY) COLLYA Moscow GIGTY ENA TREDAT 


PROFESSTIONALNY YE ZABOLEVANTY Din Russian 
Vo ¥ 9) (manuscript receiwwed 28S keh 90) pp 0-8 


[Article by ©. 1. Timehenko, Yeo No Shantyr, Yeo N 
Antipenko and No M. Paranko, Ukraiman Screntitic 
Hygienic Center, Ukrainian SSR Ministry of Health 
Kiev] 


UDC 616-018.1-092.9-02:613.644]-07 


[Abstract] Cytogenetic sequelae of exposure to wide 
band noise were assessed in 3- to 4-month-old male and 
female Wistar rats. The animals were exposed to 40 
12.000 Hz noise with intensities ranging from 80 - LOO 
dB tor 4h per days tor 15 - 120 days. Examination ot 
hepatocytes 30 hatter partial hepatectomy demonstrated 
that a 1S day exposure was innocuous, while exposure to 
100 dB tor 3 months or to 90 dB for 4 months actually 
reduced the number of aberrant cells 1.3- to |.4-told 
There were no changes in bone marrow cells. Exposure 
of male rats to 100 dB noise tor 4 months, however, led 
to a |. ?-fold increase in the number of hepatocytes with 
chromosomal abnormalities. Consequently, these tind 
ings indicate that prolonged exposure periods are 
required for evaluation of the genetic sequelae of broad 
band noise. Tables 3. references Tl: LO) Russian. | 
Western 


Effects of Elevated Ambient Temperatures on 
Vyocardium: Clinical and Experimental Studies 
YC OL29B Moscow GIGIYENA TRULAT 
PROFESSIONALNY YE ZABOLEVANTY tin Russian 
Vo ¥, YO (manuscript receiwed 22 Nov SY) pp 24-27 


[Article by Lo I. Bilyk, T. P. Kostenko and LoL. Fil 
ipchenko, Institute of Hygiene and Occupational Dis- 
eases, Krivoy Rog] 


L DC 616.127-02 613.646]-07 


{Abstract} The health effects of high ambient tempera 
lures were assessed on a cohort of 1,255 workers exposed 
at a metallurgical plant, as well as on 1.028 workers 
employed under less adverse conditions from the tem 
perature standpoint. EKG monitoring in conjunction 
with determinations of urinary levels of catecholamines 
dopamine and DOPA, as well as blood chemistries tor 
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lactate dehydrogenase (LDH) and creatine phosphoki 
nase (OPK) revealed the cardiological health risk of high 
temperatures. In the former group, the incidence of 
abnormal EKG readings was 54.4 percent higher than in 
the control group, indication of ischemic heart disease 
was 2./-fold greater, and incidence of lett ventricular 
hypertrophy was |.8-fold greater. These changes were 
accompanied by statistically significant elevations in 
blood levels of LDH and CPK—retlective of myocardial 
damage—as well as by changes ino catecholamines 
dopamine and DOPA suggestive of stressed adrenergic 
mechanisms. Elevations of LDH and CPK were found to 
be among the early indications of myocardial damage 
and, thus, suitable as markers in health monitoring. In 
addition, studies on outbred, P80 - 220 g. male rats 
subjected to 40°C tor 4h per day tor up to 4 months tn 
combination with a relative humidity of 50 - 60 percent 
provided) histological contirmation of heart damage 
resulting trom heat. References 10: Russian 


All-Union Seminar of Young Scientists and 
Specialists on “Novel Biomolecular Aspects of 
Occupational Pathology, Toxicology and Hygiene” 
Y)7C 01290) Moscow GIGIYENA TREDAT 
PROFESSION ALNY YE ZABOLEV AUNTY bin Russian 
Vo Y¥ YO p Ht) 


[Article by L. M. Komleva and V. VY. Ivanoy, Institute ot 
labor Hygiene and Occupational Diseases. USSR 
\cademy of Medical Sciences. Moscow] 


L' 14 616-057+613.6):061 W474 STP L989” 


| Abstract] The above conterence was held on December 
4- }2. 1989 in Krasnoyarsk with the participation ot 
leading specialists trom 1S institutions and academic 
departments in Kiev. Moscow. Volgograd, 
Novokuznetsk, Tashkent and other major centers. A 
wide variety of topics pertaining to industrial pathology, 
toxicology, and hygiene were covered, including health 
ecology (Vo Vo Ivanov, Moscow), immunology and 
molecular pathology of the hepatobiliary system (Yu. P 
Gichey, Novosibirsk), cytochrome P-450 as a bioinds 
cator (V. M. Mishin, Novosibirsk), and mitochondria in 
toxicity testing (G. G. Avilova, Moscow). Other major 
topics dealt with secondary messengers (No A. Fedorov, 
Moscow), cell structures ino screening studies (Ro A 
Ryazanoyv, Moscow), and endocrine-epithelial interac- 
lions (VV. Yaglov, Moscow) 
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Individual Stereotypes of Human Neuropsychic 
Prognostic Activity in Problem Situations With 
Different Probability Structures 


YI °CO04FS Ripa IZVESTIYA LALVIYSAO) 
L[AIDEMII NACA tn bneyelish No Y& Sep 90 pp 86-96 


[Article by AJ Krauklis and Lo KRazanovskaya. Research 
Institute of Experimental and Clinical Medicine| 


UDC 612.821 


[Teat] The formation of man’s adaptive psychophysio 
logical reactions, their individual variants and different 
degrees of adaptive effectiveness in problem situations 
were Studied by a decision-making model. It was estab 
lished that the form of manifestation depends on the 
probability structure of the problem situation. Every 
subject displayed substantial difference ino individual 
speed in forming an adequate pattern of action after a 
Stereotype signal sequence, with motor automation pre 
ceding detection of the stereotype signal sequence. On 
the basis of the time required by the subjects to detect 
the stereotype presentation of signals, the dynamics ot 
the problem-solving time and the intensity of effector 
reactions, individual variants of neuropsychic selt 
regulation stereotypes characterized by differing adap 
tive effectiveness were revealed 


Introduction 


Increasing importance attaches today. in the contert ot 
the eatensive scientific problem of man’s adaptation to 
environmental conditions, to tactors connected with the 
specifics of a large number of professions ino which 
information processes play a leading role. The intensive 
load on sensor systems, in particular that of sight. and 
the high intellectual and emotional stress placed on 
operators dictate the urgent practical necessity tor a 
comprehensive study of the adeptive reactions of the 
brain connected with the perception, registering and 
processing of visual intormation to provide tor the 
higher torms of analytic and synthetic activity 


Chere 1s a hypothesis according to which man functions 
as a Single channel with limited capacity [1-2], so that i 
this capacity is exceeded, overloading of the nervous 
system 1s the result [2-5]. It was a conception leading to 
a number of studies into man’s capability of processing 
information with varying quantity, complexity. inten- 
Silty, newness, uncertainty and significance of the signals 
received. It thus happens that the object of most exhaus 
tive Study in the operational structure of human intor 
mation processing is the primary sensor component 
[6-11], whereas central components such as the torms of 
problem solving and reaction stereotypes have been 
considerably less studied 


There has been extremely little study in the aspect otf 
individual vaniants of human neuropsychic prognostic 
activity and of the elaboration of individual stereotypes 
for overcoming excessive Stimulus loads 
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Ihe present paper is based on the view that the problem 
of enhancing the rehability of man’s activity in informa 
lion systems can be solved by revealing and bringing into 
action his or her brain’s self-regulating capability, which 
would permit optimizing measures to be coordinated 
with individual peculiarities of neuropsychic self 
regulating mechanisms and optimal use to be made of 
the brain’s tunctional resources 


Vlethods 


In laboratory conditions a situation was modelled in 
Which the subjects solved logical problems of classity ing 
two-digit numbers, the time tor solving the problem 
being successively decreased, work resembling that of an 
operator decoding incoming information. The method 
was worked oul in the form of a program tor a digital 
electronic computer (DEC) 


Subjects) 21 healthy students (having normal or cor 
rected evesizght) aged 19 - 29 took part in 231 exper 


ments 


Sumult and Procedure: Two digit numbers were dis 
played in succession on the sereen of a DEC at the 
control panel where the subject sat. Each number was 
According to the instructions, the 
subject was required to determine, by the rules given in 
lable | 
belonged, and to depress the corresponding class number 
on the keyboard of the computer 


displayed tor | ss 


to which of eight possible classes the numbers 





lable 1. Algorithm for Decoding Numbers 
Digit me y | ( las 
l great han Il* first 
Liess than Il \ vd 
I greater than -Il 
Lless than -Il tourtt 
| yreater than Il tittt 
I less in tl Ssivtl 
l greater than -Il seventt 


I less than -Il eighth 


*I—the tirst. [l—the second 





For example—"lt the first digit number is less than the 
second one, these numbers belong to the second class” or 
“it the first digit number is more than the second one 
and its sign is minus, these numbers belong to the fitth 


class” ete 


Ihe subject: was not told that the pairs of numbers 
corresponding to a detinite class might tollow) one 
another ina strictly stereotypical or random sequence in 
the batch of numbers. When the display of the second 
number ended. a masking stimulus appeared on the 
screen, Whereupon the meter of the check classification 
time was switched on tor 6, 4. or 1s tor these different 
experimental series. When the subject had registered his 
or her answer, an evaluation of his or her reaction 
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appeared on the screen) S5—tor the correct solution 
2—in the event of a mistake or late solution. During the 
lime (2 8) the evaluation was displayed, the subject had 
to tree the keyboard of the class number by depressing 
the release key. Delay in doing this and the length of the 
delay were recorded in the DEC memory block. The 
keyboard releasing reaction corresponds ino time to 
achievement of readiness to receive the next signal 


At each series the subject was shown 90 
numbers in a total program time of 10 


100 pairs of 
IS minutes 


To begin with, a batch of numbers containing 2 classes 
was presented and the classification time was 6, 4 and | 
s. In the tollowing stage of the study, the subject worked 
with a batch of numbers containing 4, then 6, and finally 
8 classes, the check classification time being also 6, 4 
and | s. In all the programs enumerated, the classes 
followed in strict stereotype sequence, (e.g. 1 TL 1, teand 
$0 On, for a sequence containing two classes, and |, Hl, U1 
IV. I, Il and so on, for a sequence containing tour 
classes). The instructions given to the subject did not 
reveal the sequence of the signals 


Atter completion ot these programs, a batch of numbers 
was presented containing 8 classes in random sequence 
and also with 3 time regimes 


When the experiment was over, the data printer 
recorded the dynamics of mistakes made, delay in 
freeing the keyboard, “time of lagging’ (seconds) 
number of mistakes, and problem-solving time (msec 
onds). The moment when each subject detected the 
Stereotype sequence of signals was also recorded 


To characterize the subjects’ physiological reactions and 
analyse their trend, a polygraphic recording of the ECG 
in standard Il derivation tor a heart-rate count and 
pneumogram for analysis of breathing frequency was 
made by a polygraphic recording and attachments betore 
the study, during the whole duration of the test period 
and for 5 - 8 minutes of the post-period 


The experimental material was statistically processed 
using NONparametric tests 


Results 


Analysis of the subjects’ activity in classifying the num 
bers showed that the average “time of lagging” and 
number of mistakes with stereotype presentation (p less 
than 0.01): 9.8 +/- 1.4 and 16.0 +/- 3.1 mistakes respec- 
tively (6 s regime for classification), 5.5 +/- 1.3 mistakes 
and 7.0 +/- 1.9 mistakes (4s regime), 4.0 +/- 1.2 and 8.0 
+/-Q.1 mistakes (1 s regime); 16.0 +/- 3.1 ms and 10.9 + 

2.7 ms “time of lagging” (6 s regime), 4.0 +/- 0.3 ms and 
6.4 +/- 1.3 ms (4s regime) and 1.4 +/- 0.6 and 2.4 +/- 0.4 
ms (1 s regime). Analysis of the recorded physiological 
indicators showed also less tension of the vegetative 
processes with stereotype presentation (p less than 0.05) 
for heart contraction frequency and (p less than 0.01) for 
breathing trequency 
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When the test program was carried oul with stereotype 
Signal presentation, each successive increase ino the 
number of new classes in batch of digits to be analyzed 
was accompanied by a temporary lowering of the prob- 
lem-solving effectiveness indicators and a rise in the 
Adaptation to 
anew program is relatively quick, and when studies are 
repeated even with more rigid lime regimes tor classiti- 
calion, a lowering of the number of mistakes and ot the 
is observed (p less than 0.05). As the 
information load (number of new classes) is increased 
the lime regime begins to play a greater and greater role, 
and in the | os regime tor classification of signals a 
secondary mistakes peak 1s observed 


activity of the vegetative nervous system 


‘ume of lagging” 


In analyzing the causes leading to the appearance ot two 
mistakes peaks (68 and | s), the tirst phase in intorma- 
lion processing (sensor Memory) should apparently be 
excluded as a possible source of mistakes. This can be 
justified by the fact that the reception and prepercepuion 
Storing of visual information is done in 10 to 160 ms [6, 

12}, and in our conditions each number was displayed 
for }OOO ms. The considerable number of mistakes made 
during this time may be due rather to the subjects’ 
superficial mastering of the decoding algorithm which ts 
corroborated by the quick lowering of the number of 
mistakes When the experiments are repeated 


With the pattern in which the experiment was carried 
out, the subjects’ activity was cyclical comprising the 
following Stages: reception of the information, solution 
of the problem, motor reaction, check by teedback, 
release of the keyboard. The cycle was then repeated. 
The increase in the amount of information, due to a new 
task added to what had already been mastered, probably 
did not allow the functional brain condition to be 
achieved in time corresponding to readiness to receive a 
signal. It may be assumed that in the conditions of work 
described, the self-regulation ot the problem-solving 
mechanism was effected by decreasing the volume ot 
information perceived, Omitting some decoding reac- 
tions and increasing the time necessary tor its processing 
and integration, thereby lowering the “intormation per 
time unit” indicator. Presumably the duration of all the 
processing stages was increased, bul owing to the spe- 
cifics of the method employed, this was more noticeable 
during the final phase of the cycle, 1.e., release of the 
kevboard which apparently corresponds tn time to readi- 
ness to receive the next signal 


The second peak of mistakes (1 s regime) can presumably 
be explained proceeding trom the hypothesis that man 
functions as a system with limited capacity [2, 6], there- 
fore the processing of a second signal may in many cases 
be delayed if the first signal is still being processed [1 2]. 
Phe term “psychological retractory period” 1s generally 
accepted to designate analogous phenomena. The dis- 
tinct increase in the number of mistakes in the | s regime 
may be evidence that this ime regime itself introduces 
certain central limitations of the problem-solving pro- 
cess according to a present algorithm. In this same 
regime, there 1s a secondary rise of emouonal tension (a 
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fCQUENCE OF CLASSES IN TEST PROGRAMMES 
Figure 1, The number of mistakes in classifying signals presented in stereotype (A) and random (B) sequence by sub- 
jects Sh.1, and N.E. characterized by shorter and longer time to detect the stereotype. (The signs—— and— show the 
programs in which the subjects detect the stereotype in signal presentation) 





considerable increase of breathing frequency during the 
test period and maintenance of high level during the 
following post-period), resulting from the increased 
demands in the problem-solving phase 


The experimental data testify that during the fulfillment of 
the first part of the study, characterized by strict succession 
in signal presentation, the subjects realize relatively late 
the presence of a stereotype in the signal presentation, the 
moment of realization varied within the wide range of 100 
- 500 pairs of numbers presented. Following the realization 
of the stereotype a decrease was noted in all subjects both 
in the number of mistakes (from 8.0 +/- 1.5 to 3.3 +/- 0.6, 
p less than 0.01) and in the “time of lagging” (from | 5.4 +/- 
2.8 to 5.5 +/- 1.3 ms, p less than 0.01), as well as a drop in 
heart rate and breathing frequencies. During fulfillment of 
the next classification, problem heart and breathing fre- 
quencies increased by 4.7 percent and | 1.5 percent respec- 
tively. 





Table 2. Problem-Solving Time of Subjects Characterised 

by Quick Detection of the Stereotype of Sequence of 

Classes in a Program When Classifying a Batch of Digits 
of Increasing Complexity 











Average problem solution time, in ms 
—— —_ — — ~--—~4 —_ ee - ee - 
Classes Subject S.L. Subject P.A. 
2 23% 31500") 
—_ _ - 7 —+ 
4 4740 1650 
eee See. 
6 2340 1960 
— 

s 15600') 2020 

) —_}____—__ 4 
8 (in random 2930 $940 
sequence) | 











In some cases the realization is preceded by motor autom 
atism. This fact was corroborated also by the data for the 
average problem-solving time. In a separate series of the 
Study, an additional experiment was carried out with each 
subject before the main one to reveal for each one of them 
the optimal display time of four-digit numbers which they 
had to classify according to an algorithm similar to the one 
mentioned above, comparing the first two and last two 
digits. Simultaneously, the average time for the simple 
motor reaction on the DEC keyboard was determined 
Subtraction of the duration of the motor reaction (efferent 
motor component) from the total time gave the time spent 
on central processing of the information—solving the 
problem 


Table 2 shows the average problem-solving time for sub: 
jects characterized by quick detection of the stereotype 


It follows from the Table data that subject S.L. (who was 
slower to identify the stereotype) showed a sharp decrease 
of the problem-solving time (from 4740 ms to 2340 ms) in 
classifying the batch of numbers containing 6 classes. S.1 
had not yet detected the stereotype signal sequence in this 
program. The achievement of motor automation was 
accompanied by a 216 - 780 ms decrease in the problem- 
solving for the group 


Subjects who noticed the stereotype quickly were far less 
successful in classifying signals presented at random 
sequence: They showed a sharp increase in the number 
of mistakes and the time of lagging (Fig. |, 2) (p less than 
0.01) compared with subjects who were slower to detect 
the stereotype. There were similar changes in breathing 
and heart contraction frequency indicators during solu- 
tion of problems with random signa! sequence in the case 
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SEQUENCE OF CLASSES IN TEST PROGRAMMES 


Figure 2, Comparison of “time of lagging” in subjects Sh.I and N.E. characterized by shorter and longer time to 
detect the stereotype. (Conventional signs are the same as in Figure 1.) 
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Figure 3. Heart-rate and breathing frequence changes in subjects P.B. who detected the stereotype in 6 s regime of 
signal presentation (A—before detection, B—after detection) and D.C. who detected the stereotype in the 4 5 regime. 
(Fk —foreperiod; T,, 1 ,, 1,—test periods; P—post period) 
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of subjects characterized by early detection of the stereo- 
typical signal sequence: Heart rate, and breathing fre- 
quencies considerably exceeded the corresponding indi 
cators for subjects who were slower to detect the 
Stereotype (p less than 0.05; p less than 0.01) 


As shown in Figure 3, breathing frequency of subject 
P.B. during problem-solving (classification of numbers 












belonging to 6 classes with the 6 5 classification regime) 
increased from |2 respiratory motions per minute at the 
beginning to 20 at the time of problem-solving, i.c. an 
increase of 66 percent. Heart contraction frequency rose 
correspondingly from 66 contractions per minute in the 
initial condition to 71 during problem-solving time (an 8 
percent increase) 
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Figure 4. Heart-rate and breathing frequence changes in subjects Sh.1. who detected the stereotype in 4 5 regime of 
signal presentation and N.E. who detected the stereotype in 1 s regime. 
(Conventional signs are the same as in Figure 3.) 





After realization of the stereotype signal presentation 
(which occurred during the solving of the problem men- 
tioned, despite the time regime of the next problem 
being more complicated (4 s for classification), the 
changes in the breathing frequency of subject P.B. were 
less considerable, only 17 respiratory motions per 
minute (an increase of 2! percent). Heart contraction 
frequency reached only 68 per minute. 


Figure 4 shows how the reaction of the vegetative ner- 
vous system of subject D.O. (who did not detect the 
stereotype signal sequence in the same conditions) dif- 
fered from the above-cited data. D.O.’s transition to 
fulfillment of the following, more complicated pro- 
gramme was accompanied by the due rise in heart 
contraction and breathing frequencies. The differences 
revealed in the reaction of the vegetative nervous system 
of subjects who distinguished themselves by the time 
taken to detect the stereotype persist regardless which 
programme the subject 1s carrying out and in which 
regime at the moment of detection. Figure 4 presents 
also analogous data reflecting the differences in the 
structure of the vegetative nervous system's reaction in 
subject Sh.I (who had detected the signal presentation 
sequence) and subject N.E. for whom this feature of the 
programme still remained unknown 


Discussion 


The results obtained show that the reliability and effec- 
tiveness of an operator’s work in classifying digit sym- 
bols in a situation with a varying degree of uncertainty 1s 
conditioned by the achievement of adequate functioning 
regimes of the neuropsychic self-regulating mechanisms. 





which ultimately ensure a level of information pro- 
cessing adequate to the given degree of uncertainty. 


By the term neuropsychic self-regulation we mean a 
change in the functioning of the central nervous system 
towards integration of the behavioural, psychic and 
vegetative aspects of the organism’s activity ensuring, 
along with adaptation of the organism to the external 
environment, the most adequate functioning level of the 
central nervous system itself [13-15]. Analogous is the 
meaning of the above-cited concept of a number of 
authors studying the mechanism of dynamic self- 
regulation of the central nervous system's adaptive 
activity in animal and man [16, 17]. 


In analysing the results obtained, attention 1s aroused by 
the considerable increase in the effectiveness of the 
work, accompanied by a change of the vegetative indi- 
cators (lower frequency of heart contraction, decreased 
breathing activity) throughout the whole group of sub- 
jects after they have detected the stereotype signal 
sequence. 


Uncertainty of the situation in carrying out any activity 
is Known to cause anxiety and emotional stress reactions, 
an objective indicator of which 1s an increased vegetative 
activity. In some works [18] uncertainty of the situation 
is considered as the main and even the universal emo- 
tion-producing factor. Thus, 1n a condition of emotional 
stress caused by uncertainty of the environment, there 1s 
activation of the neuropsychic self-regulation mecha- 
nisms directed at bringing the organisms energy and 
functional resources into action for the purpose of broad- 
ening the individual's adaptation capability and 
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ensuring an adequate functioning level of the nervous 
system during problem-soly inp 


Percenving only the immediitely presented external 
Information on the ftiest acquammtance with the rules of 
unfamiliar activity, as skills are acquired, the organism 
begins to single out as significant also the concealed 
characteristics of the environment. and this promotes 
the achievement of adequate self-instruction. Informa 
lion on the structure of the environment returning i the 
form of a corrective command [EY], forms more precise 
specialised and adequate reactions—etfector outlet 
Thus, when the subject detects the stereotype signal 
sequence (adequately reflects the external environment) 
his/her subjective uncertainty of the situation is elim 
nated and the level of emotional stress resulting trom: at 
is lowered 


It must be noted that throughout the whole group 
studied, once the subjects had detected the stereoty pr 
signal sequence, the number of mistakes dropped 
Judging by the subjects’ own account they went on trom 
solving the decoding problem to forecasting the tol 
lowing class number. The subjects’ transition trom: the 
state of continual and global readiness to perceive signals 
lo the level of forecasting cach following class is appar 
ently accompanied by a decrease in the flow of intorma 
tion, and this optimises the psychophysiological state of 
nervous activity, making to more cconomical 


lt must be noted that in some cases conse: detection 
Of the stereotype ts preceded by unconscious motor 
automatism. This is corroborated both by the above 
cited data on problem-solving time and by subject ESho's 
own account during work before detecting the stereo 
type: “LT have a strange tecling that | depress the answer 
key before Lhave tinished classify ing—I act betore | have 


found the solution 


The results of the study also testify that an adequate 
subjective pattern of action with stercotype signal pre 
sentation is formed at different speeds by different 
subjects. Thus at the first stage of stereotype detection 
the subjects unconsciously registered only the motor 
reaction sequence. After a while the motor component of 
the stereotype lost its autonomy and was consciously 
controlled, yet conscious registration of the sequence ot 
(intellectual) Operations required considerably more 
time 


[hese facts are explained to a certain degree by data [20] 
generalising the data of a number of researches and 
testifying that the duration of the mark storage in the 
motor memory 1s considerably longer than that of the 
Storage in the visual memory 


Presumably the difference noted in the speed at which a 
subjective pattern: of action was formed was due to 
individual peculiarities ino the subjects 
self-regulation, in. particular to specific features in the 
functional structure and adaptive trend of the orrenting 
and general perceptiveness reactions reproduced to over 
come the uncertainty of problem situations. With one 
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yroup of subjects the uncertainty of the situation of the 
herve structures and: functional systems ensuring. the 
subsects’ readiness to react adequately to any unforeseen 
signal With the other proup this uncertainty is overcome 
by maintiining the activity of the nerve structures and 
lunctional systems ensuring the search for more simple 
and economical problem-solving algorithm than those 
Sugeestedin the rastruction. on particular with the search 
lor the order of sipnal sequence 


Ihe effectiveness of the work of the groups of subjects 
Involved varied When they passed on to test problems 
with random signal presentation: subjects who detected 
quickly the stereotype of the class sequence in the first 
series were considerably less successtul in coping with 
random signal presentation than those who were much 
Slower to detect the stereotype signal sequence in the first 
series of studies 


aking ito account the circumstance that a problem 
Situation with random signal presentation is charac 

lerised by strongly pronounced uncertainty, wo may be 
assumed that in this regime adequate information pro 
cessing requires Considerably more intense activation of 
the brain’s corresponding nerve structures than in the 
regime of stereotype signal presentation. An indirect 
corroboration of this is provided by the increased vepe 
lative Changes, which are non-specific mdicators of ten 
sion. There is an increase also of the subjective feeling ot 
alarm and emotional stress experienced by the subject 


ltois known that complicated tunctioning conditions 
bring ito action the mdimidual’s past experience, which 
reflects also the individual peculiarities of his/her ner 
vous activity [E3-15]). whereby individual features ot 
adaptation are connected, on the one hand, with evolu 
honally determined (genetic) mechanisms of his/her 
functional systems. which, according to the conception 
of N. Bekhtereva [1]. belong to the rigid regulating links 
and. on the other hand. with qualities acquired individ 
ually in the process of vital activity and through which 
the Hlextble forms of interaction with the environment 
are ensured 


lias probable that the detinite limitation which our study 
has revealed in the capability of the brain of a certain 
number of subjects to establish and maintain an optimal 
functhonal condition in a problem situation character 
ived by pronounced uncertainty. 1s determined not so 
much by the brain’s lack of energy and tunctional 
resources as by neuropsychic self-regulation stereotypes 
evolved and consolidated by the individual's life expert 
ence and expressed ina timely (but partially inadequate) 
‘Saving up” of functional and energy resources by tran 
sition to a more economical regime Of nervous activity 

the quickest possible revelation of stereotype (order) in 
external events, and tormation of stereotype respons 
reactions. It may be presumed that in the group ot 
subjects characterized by quick detection of the stereo 
Ivype presentation of signals. quick formation of a det 
nite dynamic stereotype is one of the principal cond: 
them activity ina 


lions determining success of 
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stereoty pe-organised environment, At the same time, the 
elaboration of determinate behaviour tactics is deter 
mined in them by a neuropsychic regulation stereotype 
so rigid that it exerts too much influence on current 
perception, when working in conditions of random orga 
nization of Signal presentation, and deprives their 
activity of the necessary Hexibility, In conditions of great 
uncertainty of the environment the nervous system of 
such subjects apparently required considerably more 
time to achieve the structure of activity corresponding to 
the conditions 


In subjects characterized by slower detection of the 
Stereotype sequence Of signals the achievement of an 
optimal functional conditions proceeds according to the 
type of stable activation of the neurodynamic processes 
which determine lasting readiness of the systems to 
perceive signals and bring the vegetative apparatus into 
action ina considerable degree. A more adequate regime 
of work for the brain of such subjects in a probability 
environment is apparently to retrain trom arbitrary 
probability forecasting 


Thus, with subjects having a very marked inclination to 
probability forecasting, the pattern of events in’ the 
external world is more standardised and limited, still ut 
ensures highly effective activity giving a problem struc 
ture adequate to these requirements. The pattern ot 
events in the external world with subjects having a 
weakly marked inclination to probability forecasting 1s 
more indefinite, yet at the same tnne more labile 
Offering advantages for work in a Situation with a more 
complicated probability structure. Presumably both 
types of neuropsychic self-regulation have their advan 
tages. which can be manifested in the corresponding 
conditions of activity. The most advantageous situation 
will doubtless be that of the individual in whom both 
types of self-regulation are equally developed, their pret. 
erential employment being determined by the concrete 
problem situation 
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% Immunology 


Field Trials with Plasma Subunit Hepatitis B 
(PSHB) Vaccine 

Y1?COOSSE Moscow ZHURNAL MIKROBIOLOGII 
KDIDEMIOLOGH LIMMUNOBIOLOGIL in Russian 
Vo 6, Jun 90 (manuscript recewed 16 Jun 8Y) pp S888 


[Article by Vo N. Tkoyey, Mo A. Gorbunoy, VooA 
Ananyey, A. A. Sumarokoy, Sh. Sh. Shavakhaboy and K 
A. Khalitoy, Institute of Standardization and Control ot 
Medical Biological Preparations iment L.A. Tarasevich, 
USSR Ministry of Health, Moscow] 


UDC 615,371:578.891].028 


[Abstract] Trials were conducted with a Soviet hepatitis 
B vaccine prepared trom plasma samples of HBsAg 
carriers. The vaccine is invactivated by a formaldehyde- 
E-leucine mixture and adsorbed to aluminum hydroxide, 
containing 20 pg/ml of HBsAg. Studies on S00 3- to 
5-year-old children in) Fergana, Uzbekistan, demon- 
strated the efficacy of the vaccine in the prophylaats ot 
hepatitis B in the pediatric population. Complete pro- 
tection was obtained with a schedule of 3 i.m. immuni- 
zations (0-1-6 mo) over an 18 month period, whereas in 
placebo-treated children the morbidity was 8.9/ 1000 
Seroconversion to a positive status in the immunized 
children was on the order of 90 percent after the full 
schedule of immunization. In addition to its high effi- 
cacy, the vaccine was also shown to be essentially areac- 
togenic. Tables 2. references 6: 2 Russian, 4 Western 


Postinfectional and Postvaccinal Anthrax 
Immunity in Humans 


YI °COO3SE Moscow ZHURNAL MIKROBIOLOGIL. 
EDIDENMIOLOGH LIMMUNOBIOLOGII in Russian 
Vo 6, Jun 90 (manuscript receiwed 7 May 8Y) pp 71-76 


[Article by V. A. Abalakin, Sh. S. Dzhabirov, Vo A 
Kalita, V. K. Kuttugulov, S. AJ Amireyeyv, A. G. Knop 
and B. L. Cherkassiy, Central Scientific Research Insti- 
tute of Epidemiology, USSR Ministry of Health, 
Moscow] 


UDC 615.371:579.852.13].015.46.07 


[Abstract] An analysis was conducted on the status ot 
human postinfectional and postvaccinal anthrax immu- 
nity in Alma-Ata Oblast and Chimkent in order to better 
assess retrospective value of serologic monitoring. The 
results demonstrated that subjects who had sustained an 
infection maintained high antibody titers | 1:250) 
against the protective antigen (PA) (75 percent of sub- 
yects) and the lethal factor (LF) (96 percent of subjects) 
for 6 years. In addition, in these subjects IgG anti-LF 
titers were much higher than IgM titers. Vaccination 
with live STI-1 vaccine led to antibody formation in 72 
percent of the vaccinees in 2 - 7 months, with essentially 
equivalent IgG and IgM titers and somewhat greater 


anti-PA titers than anti-LF titers. However, atter | - 2 
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years, Only 21 percent of the vaccinees had detectable 
antibody levels. Figures 6, tables 3: references 14: 6 
Russian, & Western 


Development of Acarid Antigen-Based Vaccines 
and Antisera for Prophylaxis of Tick-Borne 
Encephalitis (TBE) 

VY) COO3SH Moscow ZHURNAL MUKROBIOLOGII 
LDIDEMIOLOGH LIMMUNOBIOLOGZT in Russian 
Vo 6, Jun 90 (manuscript recewed Tl Jul SY 

pp 103-109 


[Article by V1. Votyakov and N. P. Mishayeva, Belorus- 
sian Screntific Research Institute of Epidemiology and 
Microbiology, Minsk] 


UDC 615.371:578.833, 26.03.07 


[Abstract] Animal trials have demonstrated that immu- 
nizauion with salivary antigens of ticks constitutes an 
eflective means of preventing the spread and severity of 
TBE. Generation of such antibodies interferes with tick 
feeding and hence virus transmission. Albino mice 
immunized against acarid antigens of Ixodes ricinus or 
Dermacenter anderson: have a 46 - 61 percent greater 
survival rate, concomitantly with a marked reduction in 
viremia. In addition, immune status of animals has also 
been shown to affect feeding ticks. The feeding time of 
ticks On animals possessing anti-acarid antibodies ts 
prolonged by 1|.2- to 2-fold, the ticks show a 27.5 - 50.6 
percent weight loss, the number of satiated ticks ts 
reduced by 38.9 - 64.2 percent, and tick fertility ts 
reduced. In other trials, immunization of animals with a 
combined viral-. cand antigen vaccine has been shown 
to result in comp!cte inhibition of viral reproduction and 
dissemination. These findings indicate that induction of 
an immune response against the tick vectors of TBE or 
the use of immune sera for passive immunization may be 
an additional approach to TBE prophylaxis. Tables 3; 
references 14: 9 Russian, 5 Western. 


Immunostimulant Properties of Ethylene Oxide 
and Propylene Oxide Block Copolymers 
(Poloxamers) 

Y17CO0099D Moscow IMMUNOLOGY A in Russian 
Vo 4, Jul-Aug 90 pp 76-79 


{Article by 1. N. Topchiyeva, 8S. G. Zavgorodnyy and S. 
V. Osipova, Institute of Immunology, USSR Ministry of 
Health. Moscow: Moscow State University iment M. V. 
Lomonosov] 


UDC 615.275.4:547.313.2/.3].015.46:612.017.1.063 


[Abstract] (CBA x CS7BI/6) F, mice were injected 
intraperitoneally with sheep erythrocytes + poloxamers 
to assess the immunostimulant properties of the latter. 
The results—counts of antibody forming splenic cells 4 - 
5 days later—demonstrated that 3000 D> poloxamers 
with 40 percent polypropylene glycol were the most 
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ethcoient adjuvants and that their efficacy improved with 
an increase in the molecular weight. Hydrophilic poly- 
mers consisting of polyethylene glycol lacked adjuvant 
properties, while hydrophobic polyethylene glycol poly- 
mers were active. IntroductsOn of hydroperoxide groups 
and polyelectrolyte fragments into the poloxamers had 


Immunology 27 


no effect on the immune response but reduced the 
opumum poloxamer dose. Modification of the polox- 
amers with solubilizer Pri2S and cumyl! hydroperoxide 
led to a 10-fold increase in antibody production without 
atlecting the optimum adjuvant dose. Figures 5: tables |; 
references 15: 7 Russian, 8 Western 
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Laser Treatment of Heart Arrhythmia 


Y)7COOTSA Leningrad LENINGRADSA AYA PRADA 
in Russian 30 dug 90 pd 


{Article by B. Samoylov, “Using Laser Instead of Pace 
maker’ | 


[Abstract] Specialists trom the Atomic Energy Institute 
iment tl. V. Kurchatov and the Cardiovascular Surgery 
Scientific Research Institute iment A. N. Bakuley undes 
the direction of Leonid Bokerty have developed a tech- 
nique of treating heart arrhythmia with a laser. The 
treatment, considered by specialists as a breakthrough in 
medicine, involves laser irradiation of the arrhythmic 
zone of the heart. The surgeon checks his movements by 
watching the monitors and continues the laser treatment 
until the electrocardiogram normalizes. With a pace- 
maker, the patient is restricted by a number of tactors— 
weather, external electromagnetic fields, and accidental 
injury. In addition, the pacemaker needs to be replaced 
periodically. More than 40 such operations have been 
performed, with good results. Researchers are currently 
Striving to improve this technique to the point that it will 
no longer be necessary to open the thoracic cavity to 
perform this surgery. 


Safety Assessment of New Laser Devices 
917000224 Moscow GIGIYENA TRUDAT 
PROFESSIONALNY YE ZABOLEVANTIYA in Russian 
No 6, Jun 90 (manuscript received 31 Jan 89) pp 32-38 


[Article by L. I. Lipkina, A. V. Levina, A. A. Polynkova, 
and N. L. Tsirkova, Hygiene Institute iment F. F. Eris- 
man, Moscow] 


UDC 613.648:615.849.1]-07 


[Abstract] The safety of the Biryuza gas laser devices was 
evaluated at various phases of design and encompassed 
tests of laser radiation, noise, vibration, and electromag- 
netic field levels. The Biryuza, with | kW of power, was 
tested on metallic and nonmetallic materials with 
varying thicknesses. Included in the investigation of the 
laser radiation reflection levels were tests on the optic 
and thermal properties of the material, surface condi- 
tion, and cutting speed. The Biryuza gas laser device was 
found to be safe, with the level of diffusely reflected laser 
radiation in the work-place much lower than the max- 
imum acceptable levels. The results indicated that labor 
conditions for personnel working with gas laser devices 
depend on the effectiveness of hygienic planning in the 
design and development of models in addition to the 
observation of safety standards when selecting sites for 
the gas laser devices. Finally, recommendations are 
made for avoiding the harmful effects of laser radiation 
Tables 2; references 3: Russian 
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Maximum Permissible Level of Laser Radiation 
With a Wavelength of 10.6 Microns 


YITCOLOLA Moscow RADIOBIOLOGIY tin Russian 
bol 30 No 4, Jub dug 90 pp S12-516 


[Article by TN. Ushkova, No oN. Petrishchey, L.A 
Pokrovskaya, G. No Kuzminskaya, b. P. Rodionova, LP 
Usova, Vo BO Dulskiy, Lo Lo Goneharova, No Yu. 
Malkova and A. N. Stankevich, Leningrad Scientitic 
Research Institute of Labor Hygiene and Occupational 
Diseases, Leningrad Medical Institute No 1, Leningrad 
Public Health Medical Institute and Leningrad Tot 
cology Institute] 


UDC S77 391) 621. 375.8 


{Text} Local and general reactions of the organism to 
10.6 pe laser radiation at an exposure energy level equal 
to one-seventh of the threshold were studied using 102 
male rabbits and 42 HRS/Y mice in the course of a 
4-month experiment and then 30 days tollowing the 
experiment. A conclusion is reached concerning the 
maximum permissible level of radiation 


In [1.2] we determined the maximum permissible level 
inan acute experiment and conducted physrological and 
hygienic studies in a production operation manutac- 
turing 10.6 wp lasers. The maximum permissible levels 
associated with a chronic experiment involving assess- 
ment of the state of target organs—the eyes and the 
skin—and with study of the dynamics of the general 
adaptive reactions of the animal body, are retined in this 
paper 


Materials and VMlethods 


The experiments were conducted on 102 male chinchilla 
rabbits and 42 hairless HRS/Y mice weighing 20 - 25 gm 
Rabbits with healthy eyes were used after being sub- 
jected to biomicroscopic research in which the corneal 
epithelium of live animals was stained with | percent 
sodium fluorescein solution. An LGIN-703 CQO, laser 
with an output power of 30 W served as the radiation 
source. The radiation was scattered and attenuated by 
brass and quartz plates, germanium mirrors and retic- 
ular attenuators. Rabbit corneas and mouse haunches 
were irradiated. Exposure energy (EE) was one-seventh 
of the threshold—4.2 x 10° W x cm’, the time of daily 
exposure was 102 seconds, and the duration of the 
experiment was |20 days. The diameter of the laser spot 
on the cornea was 0.8 cm [1]. Ophthalmological obser- 
vations included studying the cornea of live animals by 
biomicroscopy, measuring intra-ocular pressure tono- 
metrically (Maklakov’s method) and conducting rheo- 
ophthalmography by Katsnelson’s method [3]. The unfa- 
vorable action of laser radiation upon the skin was 
assessed from the condition of dermal microcirculatory 
flow, which was studied with an MLK-1I luminescent 
contact microscope (“LOMO”) in polarized light at a 
depth of up to 80 pt from the surface of the transillumi- 
nated skin. The total number of vessels within’ the 
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microscope’s held of vision (X88) corrected to | mm. th 
Shape of the vessels and the relative rate of blood flow 
(uniiorm, grainy, intermittent, stasis ete.) were deter 
mined. The dynamics of general bodily adaptive reactions 
in rabbits were studied by physiological, biochemical 
histological and electromicrographic methods. In order to 
evaluate systemic circulation in rabbits, a 068 phy siograph 
was used to record respiration, an clectrocardiogram using 
pattern Il points of contact, and arterial pressure in th 
femoral artery, respiration, heart rate, arterial pressur 

systolic, diastolic, pulse and mean dynamic, the duration 
of the expulsion phase, the stroke and minute blood 
volumes, and total peripheral resistance were calculated 
\utonomic regulation of cardiac activity was analyzed by 
variational pulsometry. The state of the antioxidant 
system was used as an indicator of the body's nonspecitic 
resistance. Amperometric titration was used to determin 
the concentration of thiol and disulfide groups in’ the 
protein and nonprotein tractions of blood hemolysate, the 
thiol-disulfide coefficient was calculated, and the activity 
Of glutathione reductase (GR), glucose-6-phosphate dehy 
drogenase (Gl-6-PDH), lactate dehydrogenase and blood 
catalase were determined spectrophotometrically The 
analyses were made prior to laser irradiation, on the Sth 
1Oth, 30th, 60th, 9YOth and 120th days of exposure. and on 
the 30th day of the recovery period. After 120 days of the 
experiment and after 30 days of the recovery period, some 
divisions of the visual analyzer were studied with an 
clectron microscope: cornea, retina, lateral geniculate body 
and the visual cortex, the ultrastructure of the latera! 
hypothalamic ticld was also studied in its function as the 
center of autonomic regulation of the cardiovascular 
system. Histological studies were also conducted on th 
heart, liver, adrenal glands (hematoxylin and cosin 
Staining) and testes (Heidenhain’s hematoxylin staining) 
The tunctional state of the adrenal glands was assessed 
from the relative size of cells in the fascicular zone, tor 
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which purpose the number of isin the tascrcular zone of 
ihe adrenal cortes was calculated per standard unit area 
Ihe activity of spermatogenesis in the testes was assessed 
from the number of tubules in different stages of spermato 
genesis, using the classification in {4} Papermmental results 
were compared with similar parameters in animals of the 
control groups. which were not eaposed to laser radiation 
\ll animals were adapted to the exapermmental conditions 
The results of the 


analysis [5] and Students t-test with p (0) 


ypermments were treated by probit 


Result and Discussion 


\nalysis of the results of arch showed that areas ot 
desquamation cot by oOrneal epilhe hum occur in ALL per 
cent of the cases after ty rradiation sessions, and that it 
persists Throughout the ent sposure period. © louding of 
ihe cornea was rescaled percent of the cases on the 
10th day of the capermment and percent of the cases 
on the 40th da ot tty Cl pel doin addition to this 
ultrastructural changes w CPV binecellsotthe cornea § 
endothelial layer” The ent mples of changes. including 
redistribution of nuclear chromatin, breakup of polysomes 
into individual mbosomes and partial disorganization of 
cytoplasmic structures, indicates a deciine in synthetic pro 
cesses and disturban !nucieat loplasmic relationships 
Iny Stival noofother stru Wal ments of th ve did not 
reveal any kind of pathologs hany ncluding im the 


retina § ners mponent 


aphic data ind i! in mMcreavse in tilling 
tract with blood until the 60 day of the 
amplitude of the 


Rheo-ophthalmog 
ofthe eve Suvea 
caperiment, followed by a decline in th 
pulse wave by the | 20th day of th 
‘oth day after 


ligation of intra-ocular pressure did not reveal significant 


spermment and on the 


yposure was terminated (Table 1) Inves 


differences in comparison with both the mitial state and 


data tor the control group of animals 





lable 1. Amplitude of the Rheographic Curve (ohms) of the Vascular Tract of the Rabbit Eye During the 
Fvperiment (V1 +/- m) 


Animal group 


bapermment INS D 
( ontrol ‘ . va 


Animal group 


bapermment 4+ ") 7? j 
Control () >] ‘ in 


"Significant differen ompared to th ntrol grou 


lime of Fxposure, Days 


lime of bposure, Days 








lable 2. Increase in Vascular Density Depending on Exposure Fnergy and Irradiation Lime (Percent of Cases) 


i | 
bh xposure Energy, W/em- Faposure Lime, sec 


Analysis tome (After Leradiatoon, be 
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lable 3. Change in Vascular Density in Mouse Skin Depending on Exposure Lime (Absolute Value Per | mm’) 


Animal Group 


bapernment oe | 


t ontrol ) ‘ | ‘ / 


*Signit) ant ditleren mpared to the mirol group (p ()S) 


baposure Lime, day 





When mouse skin was subjected to the action of reflected 
radiation with EE equal to one-seventh of the YeD,,, [not 
further identified] for the eves, dermal microcirculation 
was disturbed inp 1OO) percent of the cases. In this 
connection, an acute capermment was conducted to deter 
mine the threshold of one-time harmtul action upon the 
Skin. The ER was varned trom |Ox1O> to 4.2410 


Wacem~ at a fined time of action of 102 sec (Table 2) 


A YeD,,, equal to 25,105 Wacom (001 037) was 
determined by probit analysis. Phe accumulation coeth 


crent 1s equal to 3.0 at the threshold level 


Disturbances in dermal microcirculation were revealed 
by a chronic experiment ino which mouse skin was 
exposed to threshold EE (Table 3). Changes tn the natur 
Of circulation are noted at all times of analysis on the 
background of a dependable increase of vessel density in 
the upper layer of the dermis in animals of the control 
group: It 1s slow 
channel is cellular in nature, capillary length decreases 
ampule-like dilations are noted in vessels. and then 
convolutedness increases. By the 90th day of action 
macroscopically visible damage to upper layers of the 
skin, followed by deformed scarring. develops in the 
exposed areca in 60 percent of animals. and ino 100 
percent of animals by the | 20th day 


grainy and irregular. The vascular 


The action of the investigated EE of laser radiation ts 
contirmed by presence of general adaptive reactions by the 
body. Thus on the LOth and 30th days of the expermment 
analysis of data pertaining to 8, stemic circulation revealed 
a hypertensive reaction of a hyperkinetic type, accompa 
nied by respectively a 54 percent and 62 percent increase 
in minute blood volume, coupled with a 49 percent and 5} 
percent decrease in total peripheral resistance. this condi 
lion persisted throughout the entire time of the experiment 
(p 0.05) Cardiomnter alometric data revealed dom: 
nance of the sympathetic division of the autonomic ner 
vous system in regulation of cardiac activity. The stress 
index in the experimental group of animals increases 
throughout the entire experiment, exceeding the same in 
the control group by a factor of 2 
(p (0S) 


' in the recovery period 


Dystrophic changes were tound to develop in rabbi 
heart muscle on the 120th day of exposure. The tun 
tional activity of the 
conclusion is based on an increase in the number of cells 


adrenal cortex decreases. This 


in the fascicular zone by the 120th day of exposure and 
by the 30th day of the recovery period 


\t the same time. the ultrastructure of the lateral hypo 
thalamic tield does not differ trom normal 


lhe function of the antioxidant system is directed al 
chiminating products of tree-radical oxidation and main 
taining the oxidation-reduction equilibrium in the living 
system. A dS percent increase in the activity of blood 
catalase by the Sth day of exposure in Comparison with 
control (p OOS) 8 evidence of intensification. of 
free-radical oxidation in response to laser irradiation. A 
52-54 percent rise in the activity of Gil-6-PDH and a 30 

4] percent increase in the activity of GR by the Sth 
Oth days of the capermment (p 0.05) indicate simul 
taneous activation of regulatory enzymatic systems. By 
the 0th day of exposure a 46 and 22 percent statistically 
Significant ierease in the concentration of thiol groups 
and a 68 and |’ percent increase in the concentration of 
disulfide groups are noted in the thol-disulfide system of 
protein and nonprotemn blood tractions respectively, the 
oxidation-reduction equilibrium remains stable in this 
and subsequent periods. Attainment of equilibrium in 
the thol-disulfide system may be explained not only by 
the action of the enzymes regulating this system 
(s1-6-PDH and (:R—but also by greater synthesis of 
reduced thiols. since by the end of the experiment the 
activity of Gil-6-PDH > returns to normal, while the 
activity of GR decreases to 5S percent by the 60th day (p 

0.05). and returns to the control level by the 90th 
10th day. The recovery period 1s characterized by anew 
imcrease in activity of Gl-6-PDH to 132 percent (p 
(05) in comparison with control 


Histological analysis of testes and liver does not reveal 
significant changes 


There are no differences in the ultrastructure of the 
lateral geniculate body of control and experimental ani- 
mals. However, signs of change in individual synapse 
ultrastructures were discovered in the visual cortex (feld 
17) which may be evidence of a decrease in the etfec- 
liveness of synaptic transmission (osmophilia and poly- 
morphism of the synaptic vesicules of some axon term.- 
nals). Moreover, so-called compressed mitochondria are 
encountered in the neuron cytoplasm. These mitochon- 
dria produce three times less ATP than “ordinary” 
mitochondria, which is responsible tor the decrease in 
the intensity of oxidation-reduction processes in the 


Nerve cell 


Thus an FE equal to 4.2 J x cmos effective in the 
conditions of a chronic experiment, since significant 
changes were revealed not only during exposure but also 





JPRS-ULS-91-009 
IS APRIL 1991 


in the recovery period, 40 days after exposure to radia 
tion was terminated, in the eve. the skin. the cardiovas 
cular and antioxidant systems, the visual cortex of both 


hemispheres (field 17) and the adrenal corte. 


However, changes in the cornea revealed after the 
recovery period are a reflection of metabolic processes 
that apparently include disturbance of protein and 
enzyme synthesis, changes in the skin are associated with 
microcirculatory disturbances. At the same time. the 
State of the cardiovascular and antioxidant systems 
indicates that they participate ino adaptive processes 
Maintenance of the stability of the oxidation-reduction 
equilibrium in the throl-disullide system is evidence that 
this system offers a rather strong response to such 
exposure 


Development of adaptive reactions in response to expo 
Sure to this EE 1s evidence of the organism's capability 
for preventing transition of metabolic processes into 
pathological ones, which 1s what allowed us to establish 
a satety factor of 2 


Thus according to the experimental data. the maximum 
permissible level is 1.3 x 10° Wox em (lor a LOD se 
cxaposure time) 


Comparison of Eb’s having an ctfect in chronic expert 
ments with EE’s recorded in work areas shows that they 
are magnitudes of the same order, and that they elicit 
disorders of varying degrees of manifestation both in the 
human body [2] and in the animal body. This contirms 
the correctness of introducing a safety factor of 2 when 
substantiating the maximum permissible level 
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(Consequently the mean monthly maximum permissible 
level for reflected laser radiation with a wavelength of 
lO 6 pas equalto 14. 10° Wxem 


\ccording to the “Sanitary Norms and Regulations” [6] 
the maximum permissible limit is 4.03 J 0x cm 
(obtained by calculation), and according to the Tk¢ 
standard “Radiation Satety of Laser Articles, Equipment 
Classification, Requirements and Guide to Users” [7], at 
sO lWracm 


‘ 
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Management of Severe Brucellosis With 
Xenobiosorption 


Y17C 00234 Moscow KLINICHESKAY A MEDITSINA 
in Russian Vol 68 No 6, Jun 90 (manuscript receiwed 
Y Oct SY) pp 110-112 


[Article by L. Ye. Tsirelson, T. A. Popov, S. N. Gabid- 
ullina, T. A. Grushina, and V. G. Slesareyv, Brucellosis 
Clinical Department, Epidemiology, Microbiology, and 
Infectious Diseases Scientific Research Institute, Alma- 
Ata, Clinical and Experimental Surgery Scientific 
Research Institute iment A. N. Syzganov; Kazakhstan 
Clinical Hospital tor Second World War Veterans, Alma 
Atal 


UDC 616.98:579.841.93]-036.17-085.361.41-036.8 


[Abstract] Clinical description is presented of a patient 
with severe brucellosis that did not respond to tradi- 
tional brucellosis therapy. Following 6 weeks of unsuc- 
cessful treatment, xenobiosorption employing a porcine 
spleen was investigated as a possible means of managing 
brucellosis. The subclavian vein of the patient was 
connected to the porcine splenic artery and the porcine 
splenic vein to the cubital vein of the patient. The 
session lasted 52 min with 2,340 ml of blood perfused 
through the porcine spleen. One day after the procedure 
the patient's temperature had decreased to 37.5°C, and 
he noted less pain in the joints. By day 2, his temperature 
had decreased to 37.1°C and pain was lessened even 
more, lymph nodes could not be palpated, and heart 
tones were clearer. Five Cays subsequent to the xenos- 
orption procedure the patient was discharged. Observa- 


lions for the following 12 months revealed no signs of 


recurrence. The data demonstrate that this technique 
merits further attention. References |: Russian 


Progress in Introducing Sorption Therapy for 
Radiation Victims 


YITCOI2ISA Kiev PRAVDA UKRAINY in Enelish 
Vo 240, 18 Oct YO pd 


[Interview with V.G. Nikolayeyv, professor of Institute ot 
Problems of Oncology iment Kavetskiy, a USSR State 


Prize laureate and member of New York Academy of 


Sciences] 


[Abstract] The article is an interview with Viadimu 
Grigoryevich Nikolayeyv, a professor of the Ukraimuian 
Academy of Sciences’ Institute of Problems of Oncology 
iment Kavetskiy, a USSR State Prize laureate and a 
member of the New York Academy of Sciences. Niko- 
layey traces the history of work which he and his 
colleagues have been doing on development and intro- 
duction of sorption methods for treatment of persons 
exposed to radiation. 


When his group began its work tn this direction, much 
research of the effects of radiation on living organisms 
was still secret, Nikolayeyv recalls. 


A hemosorption 
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method tor treatment of absolutely tatal cases of radia- 
tion injury was tested on animals in 1976, Radiotoxins 
which form as a result of interaction between radiation 
and living structures were removed trom the blood 
extracorporeally, using a sorbent in a column. Exper 
ments were conducted with the participation of Doctor 
of Medical Sciences L. B. Pinchuk, who was then on the 
staff of the Ukramian Ministry of Health’s Kiev Scien- 
tific Research Institute of Hematology and Blood Trans- 
fusion. These experiments yielded unprecedented 
results. Up to 80 percent of the animals which received 
sorpuion therapy during the first 24 hours tollowing 
irradiation survived. During the late 1970s, this direc- 
tion of research was advanced at the USSR Academy ot 
Sciences’ Institute of Biophysics and at clinical and 
research centers in Leningrad, Kiev, Gorkiy, Chelyab- 
insk and other cities. In 1982, at a closed conterence at 
the biophysics institute, Nikolayev reported on results of 
treatment of acute radiation injuries by an enterosorp- 
tion method. This approach received advancement at 
the Military Medical Academy. Early in the 1980s, a 
clinical base facility of Nikolayev’s laboratory in Kies 
became a republic hospital of the State Security Com- 
mittee (RKGIB). New methods of sorption therapy were 
tested and utilized here. A considerable amount of 
experience with the new methods had thus been amassed 
by April 1986, when the accident occurred at the Cher- 
nobyl Nuclear Power Station 


Nikolayey relates that shortly after this accident, he 
telephoned academician Leonid Andreyevich Thin, 
director of the biophysics institute, offering to set up 
several hemosorption stations in Kiev, but the offer was 
rejected. Tlin and his colleagues considered a method of 
bone-marrow transplantation more effective than sorp- 
tion tor treatment of radiation victims, Nikolayes 
explains. At that time, no direct information was avail- 
able on results of the Kiev scientists’ therapy in cases of 
chronic irradiation, including irradiation from radionu- 
clides in the organism. On April 29-30, a group of more 
than 130 associates of the Chernobyl station and firemen 
was sent to a clinic of the oncology institute for treat- 
ment. Professor 1.V. Kasyanenko heads this clinic. All of 
these accident victims underwent intensive treatment 
with enterosorbents for a week, some of the patients 
subsequently received hemosorption therapy. All but 
one survived. Nikolayev then proposed that sorption 
methods be utilized as broadly as possible in overcoming 
medical consequences of the Chernobyl disaster, and the 
KGB's medical service put them into practice on an 
extensive scale, with good results. Sorption. therapy 
reportedly has proved effective in speeding removal of 
radionuclides from the organism and preventing general 
deterioration of patients’ health. 


Nikolayey claims that the Soviet Union is maintaining 
leading positions in sorption therapy. He reports that 
several versions of medical sorbents have been tested in 
clinics, and new types of sorbents are under develop- 
ment. Soviet industry's potential for producing sorbents 
iS practically unlimited, according to Nikolayev. The 
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Pridneprovskiy Chemical Plant, the Brovary Powder 
Metallurgy Plant, and the “Synthetic Fiber” production 
association in Svetlogorsk (Belorussia) are mentioned as 
enterprises which possess suitable capacities for their 
production. Nikolayev advocates the creation, in Kies 
and other cities, of medical-social rehabilitation centers 
where large numbers of patients could be treated by 
sorption methods. 


Soviet-Vietnamese Joint Enterprises for 
Homosorbent Production 

Y)7COI2SB Moscow PRAVDA in Enelish No 294 
21 Oct 90 p 2 


[Article by 1. 
Kiev] 


likhomiroyv, PRAVDA correspondent, 


[Excerpt] The scale of an operation called “Coconut” 
which PRAVDA began is becoming broader day by day 
Scientists of the department of sorption and fine inor- 
ganic synthesis of the Ukrainian Academy of Sciences’ 
Institute of General and Inorganic Chemistry got the 
idea of developing and using so-called highly select 
sorbents for the purpose of removing, trom the human 
organism, radionuclides, heavy metals. pesticides and 
radiotoxins which are particularly dangerous to health 
As often happens, this idea received no support. It took 
almost four years to rehabilitate a therapeutic prepara- 
tion. 


The attitude toward it has changed noticeably in recent 
months. The formerly scattered energies of groups 
involved in producing and introducing this preparation 
have in turn been concentrated through the creation of a 
consortium, “Ekosorb.”” However, only about 2 tons ot 
the preparation can be produced trom raw materials 
which are now available, and tens of times as much 1s 
required 


Vietnamese scientists and specialists put torward the 
idea of creating at least two joint Soviet-Vietnamese 
enterprises in regions of palm plantations and producing 
the preparation there 
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This idea was put into practice right away. Talks between 
S. Burlachenko, vice-president of the joint-stock com- 
pany “Unknown Cosmodrome™, N. Ilyasov, general 
director of the Ukrainian “ Asso-U nity” association, who 
represents the interests of the “Ekosorb” consortium, 
and representatives of the Vietnamese embassy in the 
USSR took place recently in Kiev. The quesuion was 
discussed of creating joint enterprises tor producing 
medicinal preparations and other products from coconut 
Shells. In the process of negotiations, the two sides 
reached agreement on all questions of mutual interest 
and set specific deadlines for resolving them. A group of 
Soviet specialists will leave tor Vietnam during the next 
few days, for the purpose of creating joint enterprises. 
Production of preparations which are sorely needed for 
persons stricken at the time of the accident at the 
Chernobyl Nuclear Power Station will be organized in 
the course of a year 


Antibiotic Therapy of Armenian Earthquake 
Victims With Crush Injuries 

YI7CO140B Moscow ANTIBIOTIAI 1 
AHIMIOTERAPTIY A in Russian Vol 35 No 10. Oct 9O 


manuscript received 12 Mar 90) pp 21-24 


[Article by E. A. Nechayey, |. D. Kosacheyv, V. I 
Kocherovets and M. V. Yepitanoyv, Military Medical 
Academy imeni 8S. M. Kirov, Leningrad] 


UDC 615.33.03:61 7-001 .4-002 3-022.7- 
02:550. 348 .436+61 7-001 .4-002.3-002.7 
02:550.348.435]-085.33)[479.25] 


{ Abstract] An analysis was conducted on antibiotic man- 
agement of 88 victims of the Armenian earthquake with 
crush injuries. The patients were treated tor pyogenic 
wound infections. Sensitivity testing demonstrated that 
appropriate antibiotics were employed in only 18.2 per- 
cent of the cases, while ineffective antibiotics were used 
in $5.7 percent. In general, 80 - 100 percent of the 
isolates were resistant to antibiotics usually employed in 
Surgical practice, consisting of penicillins, aminoglyco- 
sides and their combinations. Lack of familiarity with 
the more efficacious ureidopenicillins and quinoline 
drugs was the key factor precluding their use. Tables 3; 
references 7: 6 Russian, | Western 
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Device for Personal Prevention of Sexually 
Transmitted Diseases 

YI OC OLISB Minsk ZDRAVOOKHRANENTY I 
BELORUSSII in Russian No 10, Oct 90 (manuscript 
received 15 keb YO) pp O0-6] 


[V. Gs. Pankratov and RN. Pilkevich, Chair of Derma 
tology and Venereology, Minsk Medical Institute, Minsk 
Municipal Clincal Dermato-Venereologic Public Health 
Clinic] 


LDC 616.97:°616-084 


[Abstract] A new and improved device tor personal 
prevention of sexually transmitted diseases tollowing 
casual sexual contact has been designed based on the 
previously manutactured pocket device tor preventing 
venereal diseases. This device is accessible and easy to 
use. Instructions tor using the device include removing 
the safety cap, putting on the nozzle, filling the bulb with 
disintectant (preterably chlorhexidine bighuconate (hibs- 
tane) Or miramistin [sic}), and applying the disinfectant 
to the genitals. It is best if used within 30 minutes ot 
contact, however, it may be effective up to 2 hours later 
Ihe device is recommended tor widespread use. 
including among the army and naval and commercial 
fleets. Figures 1; references 3: Russian 


Surgica: strategy in Landmine Trauma 


YI COTS 114 Leningrad VESTNIK KHIRURGILIMENI 
Ll GREKOVA in Russian Vol 148 No 10, Oct 90 
mranuscript received 31 Jan YO) pp S1-SS 


[Article by L. N. Bisenkov and Yeo Ko Gumanenko 
Military Medical Academy iment So M. Kirov. Lenin- 
grad] 


LDC 622.2/.3:616-001-O89-035 


{| Abstract] A generalized approach to surgical manage 
ment of trauma caused by landmine explosion ts consid 
ered, with emphasis on the fact that surgical intervention 
has to be based on an understanding of the system 
nature of the injuries. The importance of a clear under- 
Standing of the pathophysiologic mechanisms underlying 
the wounds and injures cannot be overestimated if 
rauional preoperative management and triage are to be 
practiced and appropriate surgery to be subsequently 
undertaken. Surgeons are cautioned against: simulta- 


neous multiple Operations except in cases based on the 
highest order of expert opimon, because of additional 
Stress placed on an already exhausted organism depleted 
Of its vital reserves. Experience has shown that succes- 
sive Operations within one anesthesiologic interlude 
appear to be much better tolerated 
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Hemosorption-Facilitated Healing of Severe Burns 
YITCOL3S4B Leningrad LEST NIK AHILRURGIL IMENT 
Ld] GREAOL Ain Russian bol 145 No 10, Oct 9O 
(manuscript recewwed 27 Keb SY) pp 87-60 


[Article by No Yeo Povstyanoy and A. F. Fedotov, 
professors, G. Po Kozinets and Vo I. Neulybin, Kies 
Institute of Advanced Training for Physicians, Kies 
screntific Research Institute of Hematology and Blood 
lranstusion| 


LDC 616-001.17-O8S:615. 38.66.08 | 


{Abstract} Histological assessment of wound healing in 
relauion to hemosorption was studied in the case otf 19 
patients, 20 - 60 years old, with 3rd to 4th degree burns 
over 25-65 percent of the body surtace. Thirteen control 
burn patients were managed in a conventional manner 
without hemosorption. Hemosorption was employed 4 - 
10 days after trauma in the veno-venous mode to encom- 
pass one third of the circulating blood volume ata tlow 
rate of 64 ml/min. The histologic studies and clinical 
outcome demonstrated that | - 4 hemopertusions tacih- 
ated wound healing and earlier recovery, with epithelial- 
ization occurring in 16 - 21 days (3 - 4 days earlier than 
in the control patients with analogous injuries). In addi- 
tion, the area of epithehalization was 15 - 20 percent 
greater than in the control patients, providing further 
impetus for the use of intensive detoxication in burn 
cases. Figues 4. references 1: Russian 


Determination of Microbial Sensitivity to 
Antiseptics 

YI 7CO134AC Leningrad VEST NIK KHIRURGIL IMENT 
1) GREKOV 1 in Russian Vol 148 So 10, Oct 9O 
manuscript recewed 13 Oct SY) pp 106-107 


[Article by Vo M. Buyanoy. G. Vo Rodoman, A. A 
Khrupalov, Ye. V. Stetsenko and A. L. Korotayey, Chai 
of General Surgery, Therapeutics Faculty, 2nd Moscow 
Medical Medical Institute iment N. L. Pavlov] 
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[Abstract] A technique was devised for testing bacteria 
for susceptibilty of common antiseptics, based on a 
modification of the tube dilution test for assessing anti- 
biotic resistance. In its essential features, the method 
involved preparation of test tube suspensions of the 
bacteria and monitoring their growth in Hottinger’s 
medium by OD measurements. Addition of bacteriosatic 
antiseptics precluded an increase in OD, while antisep- 
tics with lytic activity actually led to a decrease in OD 
Studies with isolates obtained trom the wounds ot 145 
patients showed that apolam, formulation C-4, aseptol 
and chlorhexidine were the most effective antiseptios 
against golden staphylococcus, EF. coh, Ps. aeruginosa 
and mixed flora. Furacilin was tound to be completely 


inetfective. Tables |: references 2: Russian 
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Protective Activity of Mexamine in Rats Following 
Electromagnetic Irradiation 


Y/ “ OOY ] Voscon AOSMI( Hi] SA 1) | BIOLOGT) | 
LAVIAKOSMUICHESAAY A MEDITSINA in Russian 
Vol 24 No 4, Jul-dug 90 (manuscript recewed 24 Jul SY) 
pp 55.56 


[Article by S. A. Bugroyv, Bot. Davydoy, Vo S. Tikhon 
chuk, S. K. Soldatoy, and T. F. Osokinal 


UDC 616-001. 28-036,.88-02:615,.849. 112] 
O92 94615849. 112.015,.25.03:616-001,28 
O36. 88-02:615.849. 11 2]-084 


{| Abstract] Previous studies have demonstrated the pro 
lective effect of Mexamine on ionizing radiation expo 
sure and in enhancing resistance to hypoxia. In this 
investigation, the protective effects of mexamine tol 
lowing powertul ultrahigh trequency (UHE) electromag 
netic irradiation were researched on 230 female rats (250 

300 g). The subjects were administered mexamine 
hydrochloride in doses of 1, 5, and 15 mg/kg. intrapers 
toneally. They were then irradiated 5 min, 20 min, th 


Nonionizing Radiation Effects 16 


or 2h later in an echoeproot chamber with 24 Gy of 
electromagnetic radiation tor J min, Calculations indi 
cated that the specific absorption capacity of the rats 
ranged trom 450 mWem to $25 mWlon. During 
microwave iradimtion, the rats were restless and agitated 
and progressed into localized or generalized convulsions 
by the end of the radiation period. The results demon 
Strated that animals irradiated 20 min and | hatter 
mexamine administration had survival rates of 71 and 
SA percent 
survival rate tor control animals, Rats irradiated 2h 
subsequent to mexsamine administration did not exhibut 
any signs of the protective effect of meaamine, while rats 
irradiated 5 min atter mexamine administration actually 


respectively, as opposed to a 45 percent 


had a survival rate of only 6 percent. The protective 
etfect of mexamine administered 20 min and | h prior to 
irradiation was attributed to hypothermia, which is on 
of the reasons for the preparation’s protective effect. The 
pathobhochemical protective mechanism of mexamine 
on U HE irradiation remains unclear and awaits turthes 
research, Figures |. tables |. references LO: 5 Russian, 5 
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Antiretroviral Drug Developed at Armenian 
Institute 


Y)7C 006" Moscow MOSCOW DOMESTIC SERLICI 
In Russian LOST OME OY Jul YO pp] 


[Editorial Report] 


[Text] Yerevan correspondent Koryun Khumaryan reports 
(voice) on an ante AIDS compound developed in Armenia 
Interviewed at the Research Institute of Experimental 
Biology of the Armenian Academy of Sciences in Yerevan 
Konstantin Grigoryevich Karagezyan, the institute director 
says that the compound has a “nonspecific, but antiviral 
action’ and “considerably enhances” the activity of inter 
feron. Robert Aramarsevich Zakharyan, a laboratory chiet 
at the institute, says: “We conducted experiments in our 
conditions here, which confirmed that the compound 1s 
eflective against viruses which are similar in origin to the 
AIDS virus—the so-called retroviruses.” He says that it was 
sent to Professor Arag Avanesyan at the Pasteur Institute for 
testing. “According to data received, the compound has 
proved encouraging for clinical use.” Professor Akopyan 
chiet of the institute's molecular enzymology laboratory 
says that “the compound actually slows down the reproduc 
tion of the virus in cells by 83 percent” compared to a figure 
of 25 - 37 percent for AZT, and whereas a course of 
treatment with AZT costs $400 - $450 per patient, “a dose 
of our compound according to economic assessments, pre 
liminary ones of course, costs 13 - 20 kopecks.”’ 


Effect of a Perfluorocarbon Emulsion—An Inducer 
of Enzymes of the Liver’s Cytochrome 
P-450-Dependent Monoxygenase System—on 
Acute Toxicity of CCl, and on the Effectiveness of 
Preventive Use of Antidotes in Organophosphorus 
Pesticide Intoxications 

YI -CO094A Moscow FARMAKOLOGI) 11 
TOKSIKOLOGIY 1 in Russian Vol 83.No 4, Jul due 0 


] 


pp HU. 


[Article by G. M. Mikhaylov, A. A. Varykhanov, L. A 
Omarova, V. Ye. Verovskiy and V. V. Obraztsov, Institute 
of Biological Physics of the USSR Academy of Sciences 
Pushchino, Moscow Oblast, 142292. Institutskaya] 


LDC 615 288. 7.099 046 TE ORS 385 


[Text] Research was conducted on the effect of intraper 
toneal administration of perfluorocarbon emulsion—an 
inducer of the liver’s cytochrome P-450-dependent mon 
oxygenase system—on the resistance of rodents to the 
effect of CCl, and organophosphorus pesticides. The per 
fluorocarbon emulsion potentiated the toxicity of CCl, 
decreasing the LD,.,, from 4.5 to 3.7 ml CCl, per kilogram 
of mouse body weight: however, it was unable to change 
susceptibility of rats to organophosphorus pesticides on its 
own. Preliminary administration of perflurocarbon emul 
sion effectively raised the protective action of antidotes 
(atropine + dipyroxime), making the animals resistant to 
12-fold, 20-fold and 20-fold LD,,, concentrations of 


dichlophos. methaphos and butiphos respectively 
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Introduction 


Ihe idea of pharmacologically ubilizing induction. of 
enzymes of the liver’s cytochrome P-450-dependent mon 
oxygenase system was proposed by A. Conney over 20 
years ago [9]. The activity and quantity of the enzymes of 
ihe Monoxypgenase system of liver microsomes, which take 
partin oxidative metabolism of a number of foreign and 
endogenous compounds, are known to be significantly 
higher when hydrophobic xenobiotic compounds are intro: 
duced into the organism. But even today there still is 
infterestin capitalizing on the phenomena associated with 
induction of microsomal monooxygenase with the purpose 
of treating and preventing a number of diseases and 
iIntoxications. But the principal obstacle to realizing Con- 
ney Ss ideas has been that all hydrocarbon xenobiotics—be 
they inducers or ther hydroxylation products—possess 
physiological activity as a rule: that 1s, besides inducing 
cytochrome P-450, they evoke narcotic sleep, exert specific 
therapeutic action, or act as porons, particularly as car 
cinogens. In this sense completely fNuornated organi 
compounds—perfluorocarbons, the capacity of which for 
elevating the activity of the monoxygenase system by way 
of induction of cytochrome P-450 was recently demon- 
strated [2.5-8.12]—are the most neutral compounds satis- 
fying the requirements of a “non-drug” xenobiotic. 
inducer. In view of high chemical inertia, these 
compounds are not metabolized, and their introduction 
into the animal body in large quantities produces min- 
imum side effects [1.7.11]. Synthesis of the “phenobar- 
bital’ form of cytochrome P-450 in the animal's liver in 
response to introduction of perfluorocarbons into its body 
[2] may significantly alter the traditional pharmacoki- 
netics and pharmacodynamics of compounds that undergo 
oxidative metabolism with the participation of 
microsomal monoxygenase. An attempt was made on the 
basis of this proposal to study the influence of perfluoro- 
carbon inducers on the acute toxicity of CCl, and organ- 
ophosphorus pesticides 


Research Vlethods 


The experiments were conducted on white mongrel mice 
and rats. A LO percent submicron emulsion of perfluo- 
rorganic Compounds by volume. containing perfluoro- 
decalin and pertluoro-p-methy-cyclohexyipipendine in 
a2) rateo. was used as the agent inducing cytochrome 
P-450 in the liver” The emulsion was stabilized with a 4 
percent solution of proxanol 268) The concentration of 
ions and glucose in the emulsion corresponded to the 
concentration of these compounds in blood plasma 


lo study acut the perfluoro- 
carbon emulsion was administered to rats intraperito- 
neally at a dose of 8 ml/kg. daily tor 4 days. Twenty-four 
hours after the final administration of the emulsion, 
atropine (10 me/ke) and dipyroxime (10 me/kg) were 
injected intramuscularly into the animals 20) minutes 
prior to introducing the pesticides 


toxicity of pesticides 


To study acute toxicity of CCL. it was administered to mice 
intragastrically by means of a probe. The perfluorocarbon 
emulsion was simultancously administered intraperito- 


neally at a dose of 10 - 20 ml/kg. An equivalent quantity of 
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solution containing all emulsion components except per- 
fluorocarbons was used in the control, All solutions were 
prepared in aseptic conditions, Animals that lived 7 - 14 
days were assumed to have survived. 


Results and Discussion 


The table gives data on the effect of preliminary adminis- 


tration of perfluorocarbon emulsion on the effectiveness of 


antidote prevention in rats poisoned with dichlophos, 
methaphos and butiphos., As 1s evident from the table, the 
perfluorocarbon emulsion itself is not an antidote—that ts, 
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administration of pertluorocarbons does not avert the 
death of animals. Use of the antidotes, atropine and 
dipyroxime, is effective in the prevention of not more than 
six LD,,, of organophosphorus pesticides. However, the 
significant increase in protective action of antidotes on the 
background of preliminary administration of pertluoro- 
carbon emulsion ts a fact that attracts the greatest atten- 
tion, Thus, administration of the emulsion and the com- 
bination of antidotes to animals makes rats resistant to 
12-fold , 20-fold and 20-fold DL.,, concentrations of 
dichlophos, methaphos and butiphos respectively 





Effect of Perfluorocarbon Emulsion on Acute Toxicity of Organophosphorus Pesticides 

















Pesticide Dose, Multiple of Preparations Administered Time of Mass Die- 7 Proportion of Sur- Number of Animals 
DiLso Preliminarily Off, min viving Animals,% 
- 4 —-— h - — + — - 
Dichlophos | i] Perfluorocarbon emulsion } 0 6 
1 + _- . ] 
6 Atropine + dipyroxime 100 6 
} ae : 7 
9 Atropine + dipyroxime 15 0) 6 
: 1 . 
12 Perfluorocarbon emulsion 100 1§ 
+ atropine + dipyroxaime | | 
4 4 _— 1 
Methaphos } Perfluorocarbon emulsion } 0) 6 
4 4 ‘ 
6 Atropine + dipyroxime | | 100 6 
‘ ; 7 7 
| 12 Atropine + dipyroxime 7 0 6 
j +——_-_-——— \ 
20 Perfluorocarbon emulsion T 100 10 
+ atropine + dipyroxime 
+ + - -~- + 
44 Perfluorocarbon emulsion 20 3 | is 
+ atropine + dipyroxime 
+ + 
Butiphos 3 Perfluorocarbon emulsion | } 0) T 6 
———--- -- : 
12 Atropine + dipyroxime 1S 0) | 6 
—_——— + 
20 Perfluorocarbon emulsion 100 ] 6 
+ atropine + dipyroxime | 
44 Perfluorocarbon emulsion 10 t 3 | 1§ 
| + atropine + dipyroximme | | 
The opposite pattern was revealed when perfluorocarbon 
emulsion was administered to animals poisoned with 
CCl,. It is readily evident from the figure that the J00) 


emulsion potentiates the action of CCl,, reducing the 
LD,,, from 4.5 to 3.7 ml CCl, per kilogram of mouse 
body weight. It should be noted that the negative effect 
in the action of perfluorocarbon emulsion is expressed to 
a greater degree at low CCl, doses, and it is practically 
neutralized at high doses 


These data are clear evidence that perfluorocarbons are 
capable of altering the resistance of animals to toxic 
effects. It 1s well known that different xenobiotics form 
both less toxic and more toxic products relative to the 
initial compounds in the course of biotransformation 
involving participation of the cytochrome P- 
450-dependent monoxygenase system [3]. From this 
point of view, potentiation of the toxic reaction of CCI, 
by perfluorocarbon emulsion is fully understandable. 
inasmuch as CCl, radicals, formed in monoxygenase 
reactions with the participation of cytochrome P-450, 1s 
the principal destructive agent in CCI, intoxications [4] 
The 1so-form of cytochrome P-450, which appears in the 
animal organism in response to administration of phe- 
nobarbital, displays high activity in relation to this 
oxidative modification of CCl, [13]. Thus the toxic 
action of CCl, 1s potentiated by perfluorodecalin—an 
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Survival of Micé Aftet Adthinistratioh of é Cl: 
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inducer of the “phenobarbital” iso-torm: of cy tochromy 
P-450 [2], contained in the emulsion 


A different pattern of action of perfluorocarbon enmiul 
sion is Observed when animals are poisoned by organo 
phosphorus pesticides. Despite the tact that perthuoro 
carbon emulsion does not itsell possess antidote 
properties with respect to pesticide mtoxication. is use 

together with traditional antidotes, is extremely etter 

tive. Absence of direct protective action of pertluorocas 

bons and highly effective action when used jorntly with 
certain preparations, where one is a cholinoly tic and thi 
Other is an acetylcholinesterase reactivator. is evidenc 
of a complex molecular mechanism behind the obsery ed 
phenomenon. It may be hypothesized that) induced 
enzymes of the livers monoxygenase system are capable 
of changing the pharmacodynamics of antidotes and 
modifying the processes of metabolism and detoxttica 
tion of organophosphorus pesticides. Moreover. besides 
Causing specific changes associated with synthesis of the 
1isO-form of cytochrome P-450. inducers are also Known 
to noticeably influence other aspects of cell metabolism 
[10]. In particular, when pertluorocarbon emulsions ar 
administered to animals, a relative increase in liver 
weight is observed, resulting from hypertrophy and 
hyperplasia of hepatocytes [15]. cholinesterase activity 
rises, and the activity of succinate and lactate dehydro 
genase, NADP-diaphorase and other liver enzymes 
decreases [1.14.15] 


Thus we were able to show that administration of an 
emulsion of completely fluorinated organic Compounds 
Significantly increases the effectiveness of antidotes in 
relation to intoxication by organophosphorus pesticides 
In Supertoxic doses. The discovered effect 1s apparently 
the product of not only the unique capacity of pertluo 
rocarbons tor inducing “phenobarbital” iso-torms of 
cytochrome P-450, but also by their capacity to activat 

by means of induction, certain adaptive programs tor th 
expression of genes tor the set of enzymes involved in 
phase II detoxification, particularly glutathione 

S-transferase, uridine diphosphate glucurony! trans 
ferase and others 


Oxygen-transporting blood substitutes based on pertluo 
rocarbon emulsions are used successfully in) various 
clinical situations, and in addition to moditied hemo 
globin, perfluorocarbons are now the most usetul prep 
arations trom which to make general-purpose gas 
transporting transtusion media [11]. The opposite action 
of perfluorocarbon emulsions on the toxicity of various 
poisons, discovered in this study. should be considered 
when using pertluorocarbon blood substitutes on the 
background of various intoxications and pathological 
States of the liver 


Conclusions 


|. Intraperitoneal administration of pertluorocarbon 
emulsion to mice increases acute toxicity of CC, 
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Preliminary administration of pertluorocarbon emul 
sion to rats enhances the preventive effect of the combi 
nation of atropine and dipyroxime against acute imntoxs 
cation by organophosphorus pesticides 
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Psychomotor Stimulants as Performance- 
Enhancing Drugs 

Y/) COO9AR Moscow FARMIIKAOLOGT) 11 
LOKASIAOLOGI) tin Russian bol S83 Nod Jul tue vo 
pp 7.7? 


[Article by AJ Vo Smirnov, pharmacology department 
(acting chairman, Doctor of Medical Scrences ALN 
Smirnoy), Military Medical Academy iment S M Kairos 
Leningrad, 194175. ul) Lebedeva. 6] 
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[Text] The purpose of this survey was to examine the 
mechanisms of action and the main and side effects of 
pharmacological preparations in the psychomotor stim 
ulant class when used to enhance and maintain pertor 
mance in various conditions. The patterns of action ot 
these preparations are examined in relation to basi 
types of work, with regard tor the dependence of the 
effects on the intensity and duration of the loads and 
presence of complicating factors (emotional stress 
hypoxia, high ambient temperature, drastic tiring and 
overtiring). The general principles of using these drugs in 
accordance with the appropriate indications are also 
presented 


Although psychomotor stimulants have already been 
around more than just a single decade, and a number ot 
these preparations are used as the principal means of 
enhancing performance. there has been little research in 
which the effects of these preparations on particular 
forms of activity have been analyzed. Not a single 
generalizing survey specially devoted to psychomotor 
Stimulants examining in detail all of the issues listed 
above has been published. The survey below attempts to 
correct this omission 


Phenylethylamine derivatives have the most pro 
nounced positive effect on performance AMON Psyc ho 
motor stimulants. The first effective drugs created on the 
basis of phenylethylamine were phenamine (amphet 
amine. benzedrine) and pervitin (methamphetamine) 
(ther simulants were developed later—pipradrol (mer 
atran), centedrin (methylphenidate), pemoline (azoks 
odon), thozaline etc. All of these drugs contain pheny! 
ethylamine in their molecular structure, in this case, the 
amine group may be unsubstituted (phenamine) or sub 
Stituted (pervitin), and it may even disappear when the 
corresponding nitrogen atom ts included in ring systems 
(pipradrol, centedrin, pemoline. thozaline etc.) None 
theless, all of these drugs have a basically similar mech 
anism of action, which permits us to bring them together 
into the phenylethylamine derivative group. as one of 
the leading specialists on psychostimulants, J Mo Van 
Rossum, believes [41] 


This group also includes the 


Soviet drugs. ‘sidnokarb’ and ‘sidroten’. in the mok 
cules of which the phenylethviamine nitrogen atom ts 
included in the sydnonimine ring. These drugs can also 
include a new drug of plant origin 
amimnopropiophenone) [29] 


katinon (a 
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Ihe positive effect of phenylethylamine derivatives on 
mental and physical performance and on sensomotor 
operator achivity was discovered with phenamine and 
pervitin back an the E9808 © 1940s [7 11,1925) The 
cHectiveness of phenaming and its analogues was con- 
hirmed in later research [4.14.15,28,35, 36.42.43). Gen- 
cralizing the results. we can conclude that the effect of 
psychomotor stimulants that are phenylethylamine 
dermvatives manifests itself most clearly when we eval- 
uate an indicator of activity such as endurance, that ts, 
the ability to maintain a certain work Output over time 
This pertains, in particular, to the effects of drugs in the 
presence of dynamic and. to a lesser degree, static 
physical loads. bor example in the presence of a high 
dynamic load (running on a treadmill), pervitin ata dose 
of 1S mg almost doubles the maximum time subjects are 
able to work {25}. At the most intensive (submaximum 
and maximum) loads on a breycle ergometer, the pos 
live effect of pervitin is less pronounced, but it remains 
extremely significant (from +29 to +6b percent) [43] 


Psychomotor stimulants based on derivatives of phenyl- 
ethylamine are also capable of noticeably lengthening the 
lime of mental and operator activity, and preventing 
reduction of work quality. moreover, they raise Output in 
these forms of activity and their rate [4.42]. However, at 
the most intensive loads, the effect of the drugs generally 
appears to be significantly less positive. inasmuch as the 
qualitative indicators of work usually not only tail to 
improve buton the contrary they worsen, and sometimes 
quite drastically at that [4]. The more intensive and 
consequently, the more complex pertormance of mental 
and operator activity as. the more work quality. can 
suffer, Theretore in the presence of intensive loads, only 
rather simple torms of mental and operator activity, and 
activities that have been made automatic, do not worsen 
in response to these substances, work quality may even 
improve [L3}. It should be emphasized that these drugs 
also tail to improve qualitative indicators of complex 
forms of mental and operator activity in cases where the 
work is not intensive. and itis not carried out under the 
pressure of time [9.33] 


It the action of psychomotor stimulants based on phenyl- 
ethylamine derivatives 1s evaluated in the presence of 
dynamic physical loads on the basis of the rate at which 
work 1s carried Out (for example on the basis of the time it 
takes to cover a certain distance), then the positive effect of 
the drugs reveals itself rather distinctly [35]. even though 
at first glance it may not be very impressive at the most 
intensive loads. However, we cannot forget that accelera- 
tion of maximally stressed physical activity, even for a few 
seconds and sometimes fractions of a second, corresponds 
lo an extremely significant increment ino work output, 
especially by well-trained persons. Attaining such an incre- 
ment without drugs requires months and years of persis- 
lant training. These stimulants raise work output in the 
case of power loads as well [42] 


Psychomotor stimulants of this group act upon pertor- 


mance quickly — 30 minutes to | hour after a single dose 
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[40]. Thisis why these drugs remain, for the moment, the 
most effective means of rapidly enhancing performance, 
barring many of the complications (see below) 


The effect of these substances on performance is accom 
panied by pronounced stimulatory action upon mental 
State: A sensation of elevated mental and physical activity 
arises, the person's mood and the way he feels improve, he 
becomes less drowsy, his self-confidence grows, his vol- 
lion strengthens, and he comes to teel that his work 1s 
easier and more effective [4.37]. Night-time pertormance 
is enhanced owing to decreased drowsiness [42] 


The effect on performance depends on the degree of 
liring which serves as the background for use of the 
drugs. Their positive action on physical performance ts 
most noticeable in the absence of a fatigue background 
[13.36]. In the case of mental and operator activity the 
reverse is true: These drugs enhance performance usually 
on the background of fatigue [42]. OF course. in such 
cases, the drugs usually do not evoke a real increase in 
performance in comparison with the mitial level (prior 
to development of fatigue), or they simply prevent its 
further decline. These effects are noted if fatigue is not 
very severe, and at extreme fatigue mois difficult) to 
anticipate positive action trom phenamine and its ana- 
logues 


The mechanism of action of psychomotor stimulants 
based on phenylethylamine derivatives is associated 
with stimulation of adrenergic structures of the central 
and peripheral nervous system and dopaminergic struc- 
tures of the central nervous system owing to more 
intensive release of mediators (norepinephrine and 
dopamine) trom presynaptic endings into the synaptic 
clett (indirect dopamino- and adrenomimetic effect), 
blocking their reverse transport back to the endings, and 
(to a lesser degree) inhibition of monoamine oxidase, 
which breaks down mediators [32.41]. The drugs act 
primarily on subcortical structures—the ascending acti- 
vating system of the brain stem’s reticular formation, the 
neostriatum, and owing to the stimulatory effect upon 
these structures, the cerebral cortex is activated second- 
arily, indirectly [24]. Thus enhancement of mental per- 
formance by means of phenylethylamine derivatives ts a 
consequence of not their direct but their indirect action 
upon the cortex, directed chiefly at attaining a higher 
basal level of neuron activity. Direct contact of these 
drugs with cortical cells under experimental conditions 
even elicits a certain inhibitory effect {38}. 


The psychostimulatory action of phenylethyvlamine 
derivatives manifests itself as elimination or weakening 
of the sensation of tiredness and intensification of the 
desire to continue working [4.40]. The effect on motiva- 
tions 1s extremely pronounced, such that in early studies 
enhanced pertormance was often ascribed exclusively to 
this effect [19]. 


All of the indicated aspects of the central action of these 
drugs doubtlessly have significance in enhancing mental 
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and physical performance. In the latter case, activation 
Of the motor centers of the central nervous system 
resulling trom primary simulation of the neostriatum, 
which then spreads through intermediate links to motor 
centers of the ventral thalamus and cortex, is very 
important as well [24] 


Intensification of processes associated with mobilizing, 
delivering and utilizing substances acting as energy 
sources plays a large role in the effect of phenylethy- 
lamine derivatives on performance. Activation of 
adrenoreceptors by these drugs intensities glycogenolysis 
and lipolysis in cells. leading to formation of glucose, 
glucose-6-phosphate and nonesterified tatty acids used 
as energy sources [16.26]. Organs that actively tunction 
during work ulilize both their own intracellular energy 
Stores, and reserves redistributed trom other organs, 
particularly trom the liver in the form of glucose and 
from fat tissue in the form of nonesterified fatty acids, 
The brain, of course, is Known to make almost no use of 
these acids. Elevated activity of mitochondrial oxidative 
enzymes promotes greater ublization of mobilized sub- 
strates in energy production processes [16] 


loasimportant to emphasize that use of energy resources 
In response to psychomotor stimulants, based on phenyl- 
ethylamine derivatives, is uneconomical and exhaustive 
{13.16.22}. inasmuch as intensively produced usetul 
energy (in the form of ATP molecules) is expended in 
support of not only the work being done but also various 
energy-dependent processes not having a direct relation- 
ship to the given work, and activated by adrenergic 
Stimulation of organs and tssues. For example, the 
activity of Na’, K'-dependent ATP-ases in cell mem- 
branes, which consume a great deal of energy, rises in 
many organs under the influence of norepinephrine [27]. 
Part of this indirectly utilzed energy transtorms into 
heat. Moreover, adrenergic mediators (norepinephrine) 
may have a disengaging effect on mitochondria, directly 
or indirectly (by releasing nonesterified fatty acids) 
[12.27], reducing the effectiveness of the cell's principal 
energy-producing system as a result. These features of 
the mechanism of action of these drugs explain the 
considerable loss of energy in the form of heat, which 
often leads to an increase in body temperature even at 
rest [10.23] 


rhe increase in physical performance, elicited by psych- 
omotor stimulants based on phenylethylamine deriva- 
lives in times of reduced effectiveness of oxidative 
phosphorylation, 1s partially supported from an energy 
standpoint by activation of anaerobic glycolysis—an 
uneconomical pathway of ATP formation, which 1s 
responsible tor progressive depletion of energy reserves 
and accumulation of lactic acid in organs and blood, and 
aggravation of the effects of acidosis accompanying 
physical loads | 13.43}. Reduction of the efficiency of the 
system of oxidative phosphorylation in response to an 
increase in energy demand and elevation of the activity 
of mitochondrial oxidative enzymes ts Obviously one of 
the causes of higher Oxygen consumption by the body, 
above and beyond the natural increase in consumption 
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associated with physical activity [10,43], Adrenergic stim- 
ulation of Oxidative processes that are not associated with 
production of useful energy may be another cause [12]. 


The elevated oxygen demand ts covered by activation of 


respiratory and cardiovascular system functions, Phenyl- 
ethylamine derivatives increase pulmonary ventilation 
and heart rate; moreover they cause an additional 
increase in these indicators when physical loads are 
imposed [43]. 


Thus the mechanism of action of these psychostimulants 
iS Not based On real expansion of the functional possibil- 
ities Of the body, such as occurs, for example, in the 
course of training; instead, it is Oriented On Maximum, 
uneconomical use of available possibilities, on “squeez- 
ing” them to the limit. This is confirmed, in particular, 
by the absence of an increase in maximum oxygen 
consumption in response to the use of these drugs 
despite the observed increase in physical performance 
[43]. Maximum oxygen consumption ts a universally 


accepted indicator of aerobic productivity, and one of 


the most informative ones; its increase 1s evidence of the 
body's transition to a higher functional level, at which 
level, performance 1s enhanced through structural and 
functional improvement of the systems supporting phys- 
ical activity. 


Inasmuch as psychomotor stimulants, based on phenyl- 
ethylamine derivatives, deplete the body, the frequency 
of their use and of imposing recurrent loads 1s limited by 
the time necessary to restore energetic and functional 
potential after work is done on the background of a 
preceding administration of the drug. The initial phase 
of the after-effect period, when depletion of the body's 
resources 18 Most pronounced, 1s characterized by addi- 
tional decline of periormance in comparison with 
normal conditions (when stimulants are not used), and 
by depression, sluggishness and dystrophy [3.4]. Fol- 
lowing use of the most active drugs (phenamine, dexe- 
drine, pervitin), the recovery period may drag on for 
several days. When recurrent loads are imposed in the 
presence of noticeable residual fatigue on the backdrop 
of the use of these drugs, weakening and total disappear- 
ance of a positive effect or even a negative influence on 
performance occurs [6,13,36,42]; moreover this influ- 
ence intensifies when subsequent loads are imposed with 
short rest intervals [6]. 


Such transformation of the effect of these substances 
from positive to negative is also observed in other 
complicated conditions when they become more severe, 
particularly in the presence of hypoxia [5.13] and high 
ambient temperature [13], which can be explained by the 
features noted above in the mechanism of action of these 
drugs—an increase in oxygen demand and elevated heat 
production. Use of these psychostimulants, with the 
purpose of enhancing performance, 1s also undesirable in 
the presence of pronounced emotional stress, inasmuch 
as the drugs, which stimulate the sympathetic system, 
may themselves act as an additional stress factor [18]. 
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On a stress background these substances sharpen the 
sense Of anxiety and mental tension, and worsen psych- 
omotor activity [4,40] to the point of its total breakdown 
[4]. The more complex the work ts, the more negatively 
the effect of stimulants manifests itself during stress. 


The influence of phenylethylamine derivatives on the 
cardiovascular system, which takes the form of stimula- 
tion of the heart and elevation of arterial pressure 
through sympathomimetic action, is one of the possible 
unfavorable consequences [2.41]. When myocardial 
pathology and hypertension are present, severe arrhyth- 
mia, stenocardia, myocardial infarction and a hyperten- 
sive crisis may develop as a result, especially on the 
backdrop of physical loads. Consequently, it 1s dan- 
gerous to prescribe these drugs in the presence of such 
pathology, and caution should also obviously be taken in 
their use by people in older age groups even without 
obvious pathology. The greatest caution should be exer- 
cised in the use of drugs with pronounced peripheral 
sympathomimetic action (phenamine, dexedrine, per- 
vitin). It should be emphasized, however, that these 
same drugs, and phenamine in particular, are among the 
most effective psychostimulants of this group in terms of 
their influence on physical performance in uncomph- 
cated conditions [14.15], inasmuch as intensification of 
cardiac activity facilitates an increase in delivery of 
Oxygen to Organs and tissues, and is an important com- 
ponent of the mechanism by which these drugs enhance 
physical performance. 


Pronounced variability of individual effects 1s one of the 
shortcomings of psychomotor stimulants based on phe- 
nolethylamine derivatives. Even in normal conditions 
these drugs have a paradoxical action upon 10 - 15 
percent of completely healthy people, this action 1s 
psychomotor inhibition [4,11]. This 1s why it would be 
suitable to test individual sensitivity to these drugs prior 
to their actual use [11]. D. Davies [21], who briefly 
summarized experience in studying phenamine in the 
British army during World War Il, noted the pro- 
nounced variability of reactions to this drug. According 
to the author’s observations, a normal dose (15 mg) 
resulted in significant individual differences in the effect 
of the drug. Moreover it was impossible to predict these 
differences, and the effects varied from case to case even 
in the same person. Negative behavior was observed 
among certain individuals, especially when carrying out 
complex assignments. 


The optimum doses of these drugs vary noticeably 
depending on the specific conditions [8]. Use of other- 
than-optimum doses may partially explain cases of 
absence of a positive effect from the drugs in a number of 
Studies [20]. 


A significant shortcoming of these drugs is their ability 
to elicit, other than an elevation of mood, a state of 
euphoria under which critical perception of reality may 
break down [34.41]. These drugs elicit euphoria in 
healthy persons more easily than opium alkaloids and 
barbituates [34]. Cases of inadequate behavior may be 
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explained by a combination of euphoric and toate action 
This action is responsible for the usually observed sub 
jective overstatement of the positive effect of the drugs 
The deceptive sensation of noticeably enhanced pertor- 
mance 1s Often accompanied by significantly less pro- 
nounced improvement of the objective indicators of 
activity, or complete absence of any improvement 
[33,42]. However, weakly expressed cuphoria apparently 
plays a positive role by enhancing positive motivations 


The rapid onset of euphoria is a cause of development ot 
an addiction to psychostimulants based on phenylethy- 
lamine derivatives when they are taken repeatedly 
[31.41]. The most active drugs with the highest lipid 
solubility—phenamine and pervilin—are the most dan- 
gerous in this respect [41]. Addiction is a very serious 
shortcoming of these drugs, although it is basically of 
mental and not physical nature [39,41] 


The rather narrow range of the therapeutic action of 
these substances, especially phenamine and pervitin, ts 
one of their shortcomings. Signs of phenamine toxicity 
manifest themselves at a dose of 30 mg, which ts only 1.5 
- 3 times the normally employed doses [4]. In comph- 
cated conditions, tor example in the presence of physical 
loads, including in combination with high ambient tem- 
perature and extreme tring, toxicity increases noticeably 
{8.13}. The variability of individual reactions mentioned 
above promotes manifestation of toxicity in certain cases 
even when therapeutic doses of phenamine are taken 
under normal conditions [30] 


Toxic effects are observed primarily on the part of the 
central nervous system, and they are characterized by 
mental, speech and motor hyperactivity, insomnia, irri- 
tability, aggressiveness, a sense of tension and anxiety, 
headache, and Sstereotypic motions and acts. tor 
example, continual repetition of the same sentences 
[17.41]. When latent psychopathology exists. even one- 
time administration of the strongest-acting drugs may 
lead to the development of delirium or paranoid psy- 
choses coupled with auditory hallucinations, anxiety, 
and delirious paranoia [30,31]. Persons with such psy- 
choses present considerable danger. The toxic effects of 
phenylethylamine derivatives on the periphery manifest 
themselves primarily through the disturbances of cardio- 
vascular function noted above 


There is another effect inherent to a number of phenyl- 
ethylamine derivatives (phenamine. dexedrine. pervitin 
etc.) that may play both a negative and positive role 
depending on the situation. | am referring to appetite 
suppression [41]. When work has to be done over the 
course of many hours and in the absence of the possi- 
bility for eating (though, of course, not in the presence ot 
prolonged starvation), the value of this effect 1s positive. 
while in the opposite case it becomes negative. particu- 
larly during the period of recovery following heavy loads 


Presence of all of the above-described shortcomings of 
phenamine and pervitin—the first) psychostimulants 
based on phenylethylamine derivatives to be used in the 
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clinic encouraged further exploration for drugs among 
derivatives of this chemical series which would possess 
these shortcomings to a lesser degree. Such drugs were 
created, We have now obtained drugs with reduced 
toxicity and less noticeable peripheral ettects, and which 
chet habituation and addiction more rarely —pemoline, 
thozaline, catovit, sidnokarb etc. [1.41]. However, all of 
the drugs named above are interior to phenamine and 
pervilin in expressiveness of stimulatory action on per- 
formance in uncomplicated conditions. This is to be 
expected, inasmuch as the shortcomings of phenylethy- 
lamine derivatives are associated predominantly with 
their principal action, as tollows trom the cited data 


Actual prescription of particular drugs with the purpose 
of enhancing performance must account for all possible 
indications and contraindications in each specific case 
The less complicated the conditions of the activity are 
the greater the possibilities for using the most active 
drugs (phenamine, dexedrine and pervitin) and attaining 
the most significant impact. As the conditions in which 
work 1s done become more complicated, it would be 
suitable to use drugs with milder action, but ones which 
would be less dangerous from the standpoint of devel- 
oping undesirable effects. Such drugs can generally be 
used more widely, and they are preterred over phe- 
namine, dexedrine and pervitin. Thus. while sidnokarb 
has a weaker influence on performance in normal con- 
ditions than phenamine [14]. it stimulates the cardiovas- 
cular system to a lesser degree, it becomes addictive 
Significantly more rarely, and it depletes the body to a 
lesser extent [1]. At the same time, the principal negative 
effects inherent to phenamine are also typical of sid- 
nokarb, though in weakened form: In complicated con- 
ditions (emotional stress, Overheating etc.) it acts nega- 
tively [4.13], 1 does not allow prolonged use, and it 
requires individualizing the prescription and strict selec- 
lion of Optimum doses in each specific situation [14] 


Completing this survey, we can conclude that psycho- 
motor stimulants based on phenylethylamine derivatives 
are an effective means of quickly raising and main- 
taining performance in the presence of relatively simple 
forms of activity, predominantly in uncomplicated con- 
ditions. When the conditions become complicated, these 
drugs elicit a clear positive effect much more rarely 
During work at night (by temporary elimination of the 
need for sleep) or on the background of pronounced 
cooling of the body (owing to intensification of heat 
production by the drugs). When these drugs are to be 
used, it 1s always best for subjects to take them preven- 
tively before work, while they are sull fresh. On the other 
hand it 1s extremely difficult to expect a positive impact 
from the drugs when extreme tiring 1s developing: Ther 
action would more likely be negative in this case. In the 
presence of hypoxia and elevated ambient temperature. 
use Of phenylethylamine derivatives must be carefully 
weighed with regard tor the expressiveness of changes 
that have occurred within the habitat. When significant 
changes have occurred, use of these drugs 1s contraind: 
cated. Nor is their prescription suitable in relation to 
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comples forms of work, inasmuch as the quality. of 


activity may suffer. In cases where work must be done on 


the backdrop of emotional stress or fear. these drugs 


Should be used, in all probability. only in Combination 
with tranquilizers. [tts especially dithieult to plan. pre 
scripuion of these drugs in situations characterized by 
rapid change in the conditions of activity. inasmuch as a 
dose that was initially optimum might become either 
Inctlective or toxtre (for example when an abrupt change 
occurs in air temperature or Oxygen concentration), and 


even the fact itself of using the drug sometimes begins to 


play a negative role (with sudden development of emo 
tional stress). Finally, pronounced individual variability 
of the effects of phenylethylamine derivatives must be 
kept in mind, and sensitivity to them should be tested 
beforehand i possible. Use of these drugs must by 
maximally limited in the presence of cardiovasculas 
pathology and mental instability, and by persons in older 
age groups. The need tor complete rest atter working on 
the backdrop of the action of these drugs. coupled with 
the corresponding breaks in their use, should be kept in 
mind. Thus while they are doubtlessly usetul in part 
ular situations, phenyviethvlamine derivatives are chara 
terized by a rather wide range of limitations and con 
traindications to their preseription as) performanc 
enhancing agents 


Besides phenviethylamine derivatives. psychomotor 
Stimulants also include xanthine derivatives. and prima 
rily catterne. These drugs have purely secondary signith 
cance as performance-enhancing agents, being notice 
ably intenor to phenylethylamine derivatives [42]. but 
sometimes they may be used jointly with the latter [4] 


Psychomotor stimulants of other chemical structure. tor 


example adamantane derivatives. have not vet achieved 


widespread use 
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N-5(Hydroxynicotinoyl)-L-Glutamic Acid: Novel 
Substance With Nootropic Activity 

Y17CO0O9SA Moscow FARMAKOLOGIYA 1 
LOKSIKOLOGIYA in Russian Vol 53 No 4, Jul-Aug 90 
(manuscript recewed 12 Apr 8Y) pp 13-16 


[Article by T. A. Voronina, T. L. Garibova, |. V. Khro- 
mova, Ye. A. Kuznetsova, and L. D. Smirnov, Labora- 
tory of Psychopharmacology, Pharmacology Institute, 
USSR Academy of Medical Sciences, Moscow] 


UDC 615.214.31:547.466.64].076.9 


[Abstract] The psychopharmacologic effects of N- 
S(hydroxynicotinoyl)-L-glutamic acid (nooglutyl- 
HNA-10), the most active of a number of recently 
synthesized S-hydroxynicotinic acid amino acid deriva- 
lives with excitatory and inhibitory substituents, were 
studied on male albino mice (18 - 22 g) and rats (160 - 
210 g). Passive avoidance reaction investigations with 
electrical shock stimuli indicated that HNA-10 in doses 
of 10 - 100 mg/kg has marked antiamnestic properties 
and is superior to piracetam and meclofenoxate and 1s as 
effective as aniracetam. Additional research demon- 
Strated that it was the addition of glutamic acid to 
3-hydroxypyridine that resulted in the enhancement of 
the preparation’s antiamnestic properties. HNA-10 in 
doses of SO, 100, and 400 mg/kg also exhibited antihy- 
poxic properties in three different hypoxia models, while 
the other standard nootropic agents studied had no such 
effect. In additional studies, the anxiolytic activity of 
HNA-10 on convulsions, tremors, and hyperkinesia indi- 
cated that doses of 50 - 100 mg/kg had no effect in 
conflict situations, 200 mg/kg prevented convulsions in 
16 - 30 percent of animals, and 400 mg/kg eliminated 
hyperkinesia caused by serotonin. These findings dem- 
onstrated that, in addition to antiamnestic and antihy- 
poxic effects, HNA-10 does not disturb conditioned 
reflex activity and orientation behavior and does not 
disturb movement coordination. It is hoped that 
research on the excitatory effect of amino acids on 
memory genesis and degenerative diseases will lead to 
treatments and cures for Alzheimer’s disease and chronic 
progressive chorea. Figures 2; tables 1; references 15: 10 
Russian, 5 Western. 


Chronic Administration of Melatonin Attenuates 
Effect of Imizine on Dynamics of Forced 
Swimming and Circadian Rhythms of Movement 
in Rats 

YI 7COO9SB Moscow FARMAKOLOGIYA 1 
TOKSIKOLOGIY A in Russian Vol 53 No 4, Jul-Aug 90 
(manuscript received 23 Mar 8Y) pp 16-19 


[Article by K. B. Ovanesov, V. A. Baturin, and E. B. 
Arushanyan, Chair of Pharmacology, Stavropol Medical 
Institute, Stavropol] 
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UDC 615.357.814.53.015.2:615.214.32.015.4].076.9 


[Abstract] The effects of exogenous melatonin, tollowing 
its extended administration on imizine acuVIly, Was 
assessed on 84 albino male rats (150 - 180 g) by using 
models of rhythmic behavioral phenomena that differ in 
period to understand how the antidepressant ettect spe- 
cifically occurs. The animals were administered imizine 
(10 mg/kg. intraperitoneally) for 14 days at ¥ a.m. each 
day and melatonin (1 and LO mg/kg, intraperitoneally ) 
for 7? days at LO a.m. each day. with daily monitoring of 
the average duration of immobility and active and 
passive swimming. The results demonstrated that 
chronic imizine administration results in shifts in the 
baseline indices of forced swimming tn rats, as indicated 
by shorter periods of immobilization and longer periods 
Of activity with a decreased number of attempts to 
escape the tank. In addition, the biorhythmologic index 
of depression during the day was lower and thus may 
serve aS an indicator of the specific antidepressant 
activity of the substance. It was also shown that imizine 
alters the daily movement of the rats. as reflected in 
increased general motor activity at night. In melatonin 
experiments, the rats exhibited a slight) decrease in 
movement and some alterations in the rhythmic struc- 
ture of swimming. Moreover, the depression index fell 
during the day as measured by the decreasing number of 
the shortest immobilization cycles. One-time adminis- 
tration of melatonin was shown to have an antidepres- 
sant effect. While melatonin itself has no substantial 
effect on the basic parameters of forced swimming. 1t 
does have antagonistic properties when combined with 
Imizine, thereby preventing antidepressant-induced 
shortening of the immobilization period and extending 
the active swimming period. Further studies indicated 
that extended use of melatonin, regardless ot the dosage. 
resulted in alteration of the daily activity of the animals 
In addition, regular administration of melatonin and 
iImizine was shown to attenuate shifts in) circadian 
rhythm dynamics caused by the antidepressant. Finally. 
repeat use of melatonin and the antidepressant resulted 
In limitation of the biological activity of the preparation 
In different situations. These findings suggest that the 
Stimulating effect of rmizine on motlity and the indices 
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Of its specific activity are probably attenuated due to the 
direct pharmacodynamic interaction of melatonin and 
the antidepressant in the brain. These data also suggest 
that the high level of melatonin in psychic depression 
patients may make some contribution to the organiza- 
tion of pharmacoresistance in antidepressant therapy. 
Figures 2: references 9: 6 Russian, 3 Western 


Analgesic Activity of Coordination Compounds of 
VMethionine-Enkephalin and Bivalent Metals 

YI) -COU9YSC Moscow RARMAKOLOGIY A 71 
LOKSIKOLOGI) A in Russian Vol S53 No 4, Jul-Aug 90 
(manuscript received 21 Jun SY) pp 24-28 


[Article by L. A. Gromoy and FE. A. Serdyuk, Psychop- 
harmacology Laboratory, Kiev Pharmacology and Tox- 
cology Scientific Research Institute, Kiev] 


UDC 615.212.7:547.95:547,.943].012. | 


[Abstract] The potential tor obtaining more stable anal- 
gesics by developing coordination compounds of 
enkephalins with transitional metals was investigated in 
view of the tact that analgesic enkephalins are superior to 
existing narcotic agents. Coordination compounds of 
methionine-enkephalin were made with cobalt, nickel, 
copper, and zinc, and their analgesic activity was com- 
pared with that of native methionine-enkephalin, mor- 
phine, and promedole in studies involving 18 - 25 g 
mice. The results demonstrated that coordination com- 
pounds of methionine-enkephalin and copper were the 
most effective. Subsequent studies involving acetylcho- 
line action on the isolated membrane of dialyzated 
neurons of the central nervous system in the Helix 
pomatia demonstrated that the enhanced activity of 
methionine-enkephalin coordination compounds was 
due to the formation of a stronger bond with the opiate 
receptors, thereby making the latter less accessible to 
enkephalinase action. These findings indicate the poten- 
lial for using coordination compounds of methionine- 
enkephalins to reduce toxicity while enhancing its phar- 
macological effectiveness. Figures |. tables 1; references 
4: 2 Russian, 2 Western. 
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Audiogenic Reactions of Rats Following 
Ultraviolet Radiation of Their Eyes 

9)7C0097F Moscow KOSNUCHESK AY A BIOLOGY) | 
LAVIAKOSMICHESK AYA MEDITSIN Ain Russian 
Vol 24 No 4, Jul-Aug 90 (manuscript received 

20 Feb 8Y) pp 36-38 


{Article by G. V. Lobacheva} 


UDC 612.858.73.06:61 2.84.01 4.44:52-739 


[Abstract] The effects of ultraviolet radiation of the eves 
(LOS-2 apparatus, 290 - 310 nm) on the central nervous 
system (CNS) were assessed on temale Wistar rats (222 
g). A 96 decibel (90 sec) sound irritant was employed to 
induce an epileptic-like seizure in the animals. The 
temporal and strength parameters and nature of the 
rodent reactions to the audiogenic stimulus make it 
possible to judge the ratio of excitatory and inhibitory 
processes in the CNS. and thus assess the functional 
condition of the CNS. The results demonstrated that 
there was no connection between sound sensitivity and 
the degree of corneal opacification. An analysis of var- 
ious indices of convulsant activity Suggested that there ts 
a general tendency to enhance the inhibitory and depress 
the stimulatory processes of the CNS as a result of 
increased ultraviolet radiation doses. It was demon- 
strated that the sound stimulus passes through a number 
of subcortical formations, reaches the cortical stimulus 
of the auditory analyzer, and leads to widespread irrita- 
tion of the stimulus process in cerebral neurons, thereby 
inducing convulsions. The tindings suggest that weak- 
ening of convulsant activity can occur due to a decrease 
in the number of afferent impulses to the CNS trom the 
peripheral section of the visual analyzer. Thus, structural 
changes in the eyes that occur as a result of increasing 
doses of ultraviolet radiation may lead to tunctional 
disorders that are associated with enhancing the inhibs- 
tory processes in the CNS. Figures |. tables |. references 
11: 10 Russian, | Western 


Superslow EEG Oscillations and Velocity 
Correlates of Problem Solving 

917C01024 Moscow FIZIOLOGIY ACHELOIEK A 
in Russian Vol 16 No 7, Jul-Aug YO (manuscript 
received 16 May S88) pp 21-25 


[Article by G. A. Aminey and A. R. Kudashey. Bashku 
State University. Ufa] 


UDC 612.821.1+612.821.3 


[Abstract] The involvement of superslow EEG waves in 
intellectual processes was investigated in a group of 41 
Students with a mean age of 24.5 years. employing a 
series Of tasks equivalent to the ‘game of S° [sic] [Push- 
kin, V. N., Psikhologiya + Kibernetika (Psychology and 


Cybernetics), Moscow, 1971]. Analysis of the visual- 


motor demonstrated that fluctuations in reaction times 
were most clearly reflected in the EEG components with 
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a periodicity of 20 sec. In addition, a positive correlation 
was observed to prevail between the 14 - 32 sec patterns 
and the rate at which equivalence algorithms were 
reached. A similar relationship was shown to apply to 1.5 

> 5S min periodicities and stereotypy in solution of 
homomorphic problems. Tables |. reterences 14: 11 
Russian, 3 Western 


Physiological Dynamics of Monotonous Operation 
1.5 hin Duration 


YC OL02B Moscow FIZIOLOGIY A CHELOVEKA 
In Russian bol 16 No 7, Jub dug YO (manuscript 
recewwed 15 lug SS) pp 158-161 


[Article by Yu. Gi. Cirigoryey, So No Lukyanova, V. P. 
Makarov, Vv. P. Nazaroy, No G. Gorban, Vo Yu. Selkova 
and AL. Pechenikhin, Institute of Biophysics, USSR 
Ministry of Health, Moscow] 


LDC 612.741.1 


[Abstract] The physiological status of 29 male subjects, 
25 - 40 years old, was assessed in relation to a l.5 h 
monotonous operational assignment. The assignment 
consisted of circular point tracking on a television screen 
under conditions of partial sensory (visual, auditory) 
deprivation. The results demonstrated that an assign- 
ment of this type. lacking emotional and intellectual 
components, was accomplished without significant phys- 
iologic alterations. Nevertheless, a tendency toward 
inhibitory processes in the CNS became evident and 
reflected individual capacity for pertormace under 
monotonous conditions. The EEG @ band was contirmed 
to be the key indicator of occupational fitness under 
these conditions and. consequently, of individual 
typology. Tables 3: references 7: 6 Russian, | Western. 


lemporal Factors in Psychophysiological 
Adjustments of Information Systems Experts 
YITCOL020 Moscow FIZIOLOGIY A CHELOVEKA 
In Russian bol 16 No Jul-Aug YO (manuscript 
received IS 1p SS Pp 164 lh” 


{Article by AJP. Shulga and S. V. Guskov, Scientific 
Research Institute of Normal Physiology iment P. K. 
\nokhin. USSR Academy of Medical Sciences, Moscow] 


LDC 612.821.3:57.034 


| Abstract} An analysis was conducted on psychophysio- 
logical adjustments of 45 military ‘operators’, the male 
subjects ranging in age from 25 - 45 years, to assess the 
sequelae of working conditions. The results demon- 
Strated that within a work week, highest stress 1s encoun- 
tered at the beginning of the week and in the case of shift 
work, the night shift is most stressful. Within the trame- 
work of a diurnal cycle. the evening hours and the first 
half of a night shift represent the most stresstul situa- 
tions. Onset of positional tatigue, due to hypokinesia, 
toward the end of a shift leads to imbalance in the 
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cardiopulmonary system manitested in a reduction in 
the stroke volume/heart rate index. Concomitant mental 
fatigue resulted in an increase in the oxygen utilization 
coefficient, which showed direct correlation with the 
intensity of the intellectual effort involved. Figures 1: 
tables |; references LO: Russian 


Determination of Informational Load in Operators 


Y17CO102D Moscow FIZIOLOGIY A CHELOVEKA 
in Russian bol 16 No 7, Jul-Aug YO (manuscript 
received 28 Jan SY) pp 173-174 


{Article by O. Yu. Netudykhatka, Vo N. Yevstatyey. \ 
G. Kravets and G. Ye. Palatnik, All-Union Scientific 
Research Institute of Hygiene of Water Transportation, 
USSR Ministry of Health, Odessa] 


UDC 612.015.002.6:612.766.1 


[Abstract] Cursory description is provided on a device 
(USSR author's certificate No. 1395290) tor measuring 
informational load that was tested against selected phys- 
lological parameters in the case of marine and river 
navigators. The device provides data in the form of total 
angles of deviation (TAD) per unit of time in tracking a 
moving target. The coefficient of correlation between 
TAD and changes in selected physiological parameters 
was as follows: r +O.97 tor heart rate, +0.87 tor 
Bayevskiy stress index, and +0.67 tor urinary epineph- 
rine. Accordingly, the device has been shown to be a 
reliable and rapid means of assessing possible job-related 
informational overload. Figures |; tables |; references 4 
Russian. 


Physiologically Active Substances 
YIPCOTISA Kiev FIZIOLOGICHESAL AKTIVNY 1 


PESHCHESTVA TOM 21. in Russian 1989 (Stened to 
press 20 Oct SY) pp 0, 64-68. 68-74. YY- 102 


{Annotation, two articles and synopses from) book 
“Physiologically Active Substances” ] 


[| Text}Annotation 


This collection examines synthesis of organic and 
Organo-elemental compounds containing nitrogen, 
sulfur, phosphorus and halogens, and synthesis of ana- 
logues of natural and medicinal compounds. The results 
of studying the antimicrobial, antihemorrhagic, 
cholinesterase, antiviral and antitumor properties and 
pesticidal and growth-regulating action are described 
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This book is intended tor workers of scientific research 
institutions and higher educational institutions, and 
specialists of a chemical, biological, agricultural or med- 
ical protile 


“Herbicidal Activity of Dibenzo-18-Crown-6 and Its 
Derivatives,” by Yu. G. Merezhinskiy, V. V. Shvartau, 
Yu. P. Fedorenko, L. M. Tochilkina and T. N. Kudrya, 
Plant Physiology Institute and Organic Chemistry 
Institute, UKSSR Academy of Sciences, Kiev. 


UDC 632.954+547. 26.118 


The possibility described ino the literature tor using 
macrocyche Compounds (crown ethers) to create “con- 
lainerized” drugs better able to penetrate epidermal cell 
membranes ts interesting from the aspect of creating new 
herbicides and regulating the phytotoxicity of known 
ones. Thus, 1 was demonstrated that | 5-crown-5 signif- 
icantly raises the phytotoxicity of eptam, treflan, dual 
and 2.4-D [3.4]. In the opinion of the authors of [5], 
when herbicides are used jointly with a polyether, their 
phytotoarce action is amplified owing to acceleration of 
the herbicide’s transportation through the plasmalemma 
of plant cells. The highly hpophilic nature of macrocyclic 
complexes, and particularly of crown ethers, 1s Known as 
well. This property allows these compounds to penetrate 
the cell, surmounting the barrier created by the epi- 
dermal membrane with varying degrees of ease. “*Facil- 
tated” uptake by the cell and accompanying changes 1n 
the structure and properties of cell membranes [5,7] 
make it possible to hypothesize that these compounds 
have potential phytotoxicity which is realized at the level 
of the photosynthetic apparatus of plants. In this con- 
nection, there 1s interest in studying the herbicidal 
activity of crown ethers not only on the basis of the 
commonly accepted methodology {2}. but also by 2valu- 
ating the action of the compounds upon the photosyn- 
thetic apparatus ot plants 


This paper is devoted to a study of the phytotoxicity of 
dibenzo-18-crown-6 and its derivatives in relation to 
mono- and dicotyledons. The action of the preparations 
upon plants was assessed by Sergeyeva’s procedure [9]. 
Sprouts were obtained in Petri dishes on agar medium 
containing a certain quantity of the compound under 
investigation. Pure agar was used as the control. The 
herbicides eptam, TCA and lenacil were used as the 
standards. The results are shown in Table |. The data 
were subjected to statistical treatment by Dospekhov’'s 
method [1]. The error of the arithmetic mean was within 
| - 3.2 percent 
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Table T. Results of Tnitial Tests (Percent of Control Sprouts) 
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The action of the compounds upon the photosynthetic 
System was assessed by the fluorescence induction (Fl) 
method, which reflects the kinetics of the fluorescence 
yield of photosynthesizing organisms in the first minutes 
after they are transferred from darkness to light. The 
Stages of FI were identified as follows in the study of the 
action of the compounds upon the kinetics of variable 
fluorescence: O—initial level, |1—first maximum 
(observed after 0.01 - 0.1 sec depending on light intensity 
and sample characteristics), D—intermediate decline, 
P—second maximum (observed after 0.5 - 5 sec), S— 
intermediate stationary level, M—third maximum (on 
the order of tens of seconds) and T—terminal stationary 
level. According to [2], the fluorescence yield of green 
plants is determined by the oxidation-reduction state of 
the primary electron acceptor of photosynthetic system 
Il. The upward trend 0 - | is a purely photochemical 
process in the case where photochemical reactions are 
inhibited by a disconnector. Thus, the rate of growth of 
the intensity of fluorescence, in approximately the 50 


msec region, serves as an indicator of the proportion of 
inhibited ETTs (electron transport centers). The upward 
trend D-P [6] is evoked by accumulation of the primary 
electron acceptor of photosynthetic system | in a reduced 
State. In this connection, the rate of growth of the 
intensity of fluorescence in this region may serve as a 
criterion for the proportion of uninhibited ETTs in the 
sample in question. The rate of decline of P-S depends to 
a Significant degree on appearance of a pH gradient on 
the thylakoid membrane, and it is thus associated with 
the rate of phosphorylation. 


Fluorescence was excited in the experiments by radia- 
tion from a DRSh-250-2 arc lamp, passed through an 
SZS-3 (2 mm) filter and a 2-centimeter water filter 
containing 2 percent CuSO, solution. Observations were 
made through KSI! and KS1I4 filters by means of an 
MDR-2 monochromator in the 685 nm region using a 2 
mm slit. The shutter open time and the time constant of 
the receiving-amplifying channel were | msec. Fluores- 
cence induction curves were recorded by means of an 
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S8-13 

general-purpose recording oscillograph in three 
ranges—50 msec/division, 500 mseec/division and | sec 
division, Diuron, lenacil and pyramine were used as the 


standard disconnectors. The results are shown in Table 


~* 
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sprouts (compounds 2. 4, 4. 5, 6. 7), of the radish 
predominantly. in response to low concentrations of 
crown ethers, whieh is consistent with the growth. 
regulating properties of the series demonstrated earher 
[8]. The action of these compounds upon photosynthetic 
processes manifests itself differently (see Table 2) 








Table 2. Effect of Dibenzo-18-Crown-6, Its Derivatives 
and Herbicides on the Rate of Photosynthetic Electron 
Transport (1) and Photophosphorylation (11) 
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I—The rate of photosynthetic electron transport was defined as (F(P) 
FoVFo 

Il—Photophosphorylation was determined from rate P of the decline 
of the induction curve 





As isevident from Table |, DB-18-c-6 at a concentration 
of 0.01 - 0.001 percent weakly inhibits growth of mono- 
and dicotyledons; at a concentration of 0.0001 percent. 
it weakly stimulates root formation in barley. The posi- 
tion of the introduced nitro groups significantly affects 
the phytotoxicity of the crown ether: Nitro groups in cis 
position (compound 2) weaken the phytotoxicity of 
DB-18-c-6 to barley and somewhat amplify it to the 
radish; in the trans position (compound 3) we observe 
the reverse effect: An increase in the compound's phyto- 
toxicity to barley. Mention should be made of the 
increase in germination rate of radishes treated with 


both cis- and trans-dinitro-DB-18-c-6. Replacement of 


nitro groups by amino groups increases selectivity (com- 
pound 4), leaing to predominant inhibition of growth 
and germination of barley. Phosphorylation of diamino- 
DB-18-c-6 weakens the latter's phytotoxicity. As with 
compounds 4 and 5, compounds 6 and 7 are more active 
in relation to cereal grasses 


Comparison of the activity of DB-1 8-c-6 and its deriva- 
tives with the action of eptam and lenacil! reveals that the 
phytotoxicity of the series in question 1s low, manifesting 
itself in the stages of germination and initial plant 
growth. Mention should be made of weak stimulation of 
sprouting (compounds 2, 3, 5) and initial growth of 





lable 3. Features of the Joint Action of Dibenzo- 
18-Crown-6 and Its Derivatives With Eptam 
bptam 0,0002% 


Crown Ether Concentration, 


| My | 
t : 1 
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t ' 
| OO) | ‘ ‘ 
' ' ' 
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' ' ; 
| O01 H 
' ‘ ‘ 
‘ OO] ‘ ‘ 
' ' t 


() OO] ‘ ‘ 
i 


Note. The plus symbol indicates intensification (the minus symbol 
indicates weakening) of the phytotoxic action of eptam in joint apph 
cation with the crown ether, He-the activity of the herbicide remains 
unchanged) The miature’s activity was evaluated on the basis of 
changes in plant growth 





It is evident trom Table 2 that DB-18-c-6 suppresses 
both electron transport and photophosphorylation. The 
action of some of its derivatives 1s interesting: com- 
pound 2 significantly inhibits photophosphorylation in 
barley, and blocks it weakly in the radish and com- 
pounds 3 and 4 stimulate photophosphorylation in the 
radish, while not changing in barley. The unique features 
of the action of these compounds makes it possible not 
only to find highly active herbicides, photosynthetic 
herbicides primarily, but also to modify the herbicidal 
activity of known preparations. The results shown in 
Table 3 reveal that it is possible to regulate the toxicity of 
the herbicide eptam by using it yointly with crown ethers 
of the series in question 


Thus, in addition to their low phytotonicity in relation to 
mono- and dicotyledon sprouts, dibenzo-! 8-crown-6 and 
its derivatives possess potential phytotoxicity at the level 
of the plant's photosynthetic system, and they are effec- 
live in raising the activity of known herbicides. Further 
study of the properties of this class would be of interest 
both from the aspect of finding new highly active herbi- 
cides and in terms of creating complex preparations, 
expanding the possibilities of utilizing herbicides already 
in use in agricultural production 
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“Investigation of the Interaction of O-Phosphorylated 
Oximes With Homeotherm Esterases. 


The Role of Esterases in Toxicity.’ by G. F. Makhayeva 
V.L Yankovskaya. L. M. Kochetova. B. K. Beznosko 
V. 8B. Sokolov, V. K. Brel. Vo Vo Malygin and |. \ 
Martynov, Institute of Physiologically Active Sub- 
stances, USSR Academy of Sciences 


UDC $47.26 118:577.152.311.042:541.697+519.237.5 


World production of organo-phosphoric pesticides 1s 
nearing 200,000 tons per year, and they continue to 
occupy first place among other classes of pesticides in 
scale of use in agriculture [1]. The intensity with which 
new organo-phosphoric pesticides possessing high effec- 
tiveness and selective action are being sought 1s not 
declining. In this case. the hygienic aspects of using 
organo-phosphoric pesticides are becoming extremely 
Significant, and in a number of cases, decisive to plant 
protection. This imposes higher requirements on 
Studying the toxicology of organo-phosphoric pesticides 
In experimental conditions, especially when the discus- 
sion turns to new classes of potential pesticides 


Besides their specific anti-acetyicholinesterase (anti 
ACE) activity, biochemical processes occurring with the 
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compound at the toxicekinetic stage—that 1s, along the 
path toward the biological target, acetylcholinesterase 
(ACE) goes a long way in determining the toxicity of 
Organo-phosphoric pesticides [2]. These processes 
include metabolic transformations of organo-phosphoric 
pesticides, occurring with the participation of oxidases 
of mixed function, glutathione-S-transterase and ary! 
and carboxylesterases, and leading to both activation 
and detoxification of xenobiotics [3.4], as well as phos 
phorylation of nonspecific esterases, carboxylesterase 
(CE) and butyrylcholinesterase (BuCE), which leads to 
eapenditure of the substance in the toxic-kinetic stage, 
and reduction of its effective concentration at the bio- 
logical target [5.6]. In this case, these enzymes act as 
“points of loss” of organo-phosphoric pesticides in the 
organism, and interaction with them has a significant 
effect on the toxicity of organo-phosphoric pesticides 


It appears suitable to utilize an integrated approach to 
Studying the biochemical mechanisms responsible for 
development of the toxicity of organo-phosphoric pesti- 
cides, and especially of new compounds. Such an 
approach might include, in addition to determining the 
acute toxicity of the compounds, assessment of ther 
interaction with the principal biotarget—ACE, and with 
enzymes, or “points of loss’—CE and BuCE, and study 
of the role of metabolic transformations of organo 
phosphoric pesticides along the path to the biotarget 
Lise of QSAR methods to analyze the relationship 
between structural and antienzymatic activity makes it 
possible to reveal factors determining the effectiveness 
of interaction of organo-phosphoric pesticides with ACI 
and enzymes serving as “points of loss.” Joint analysis of 
the obtained data makes tt possible to more clearly 
formulate the requirements On organo-phosphoric pesti- 
cide structure ensuring low toxicity of the pesticides to 
homeotherms, and it indicates the ways of regulating 
toxicity both at the stage of interaction between the 
organo-phosphoric pesticide and ACE, and in the toxic- 
kinetic stage 


Having the goal of investigating the biochemical mech- 
anisms behind development of the toxicity of O- 
phosphorylated oximes (I-IX) synthesized as potential 
pesticides [7.8], this paper studies their interaction with 
the esterases of homeothermic animals 


The kinetics of inhibition of ACE, BuCkE and CE by 
compounds I-IX were studied in experiments with enzy- 
matic preparations. It was established that all of the 
compounds studied irreversibly block these enzymes 
Antienzymatic activity was evaluated trom the magni- 
tude of the bimolecular rate constant (k'') for interaction 
of the compounds with the enzyme. The obtained values 
of K'' are shown in the table 
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(RO), P(O) ON = an (I) (RO), P(O)ON =C (11) 
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Bimolecular Rate Constants for Inhibition (k"'M"' min™') of ACE in Human Erythrocytes, BuCE in 
Horse Serum and CE in Pig Liver by O-Phosphorylated Oximes 
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Compound | R or R’ | 
| T ACE | BuC k f Ct 
a 1 t 1 _t _ 
la | CH3 | 1.10x10° 386x102 9.15x10° 
a + + — 
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—_—— 7 + 0 —— 
Ila CH3 | 1.06x10° | 134x107" 4.74x10° 
—_—___— — +>-- —-— —— 
IIb CoHs 6.81x10" | | -74x10° | §.41x10° 
Ic (3H? | 177x107 | 1.-49x10" | §.01x10' 
o_o + ate = <- — 
Ile C4Hg | 1.16x10° | 7.-08x10 | 3.25x10° 
4 =e _ + 
If i-C4Hg | 7.87x10° | 7.90x 10° 120x108 
7 + — 
Ilg | CsH}) 8.10x10° 1-.59x10° 
Ila | CH3 §.19x10° if 1 52x10 -  « 
+—_—__—_ —_+— ~ - 
IIIb | C2Hs5 | 1.27x10° 9- 84x10" 7.33x10 
+ ——_}—__— 
Ic | (3H? ia 7.05x10> 177x108 
—— + + + fp 
Ile | C4Hg | 2.45x10° 1-.84x10% | 
+ + - + a 
Illg | CsH}} | 3.01x10 ° 
IVa if CoH5 | 2.93x10° | 2.-42x10° 153x10% 
; T 3 + a T ne 
IVb | C3H7 4.29x10: 2.-22x10 4.59x10 
+ + EE — 
1V< i: C4Ho §.99x10° | 1.-07x10° 1.21x10° 
- + + + --—_——_+-- 
Vb C2Hs na 2.07x10° 7 3-4x102 115x102 
Vo | C3H7 | 3.11x10° a 104x100" | 390x100 
= 1 __| 
Vd 1-C3H7 | 8.50x10° | 3.96x10" > 4.07x10% 
_— 4 + — S ne 
Ve | C4Hg if 8 50x10? 8.2-8x10° 4.12x10° 
+ 7 — — a ——EE —EE 
Ve | CsH) | if 2.90x10% | 8 -20x10% | 350x109 
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Bimolecular Rate Constants for Inhibition (k'"'M'' min'') of ACE in Human Erythrocytes, BuCE in 
Horse Serum and CE in Pig Liver by O-Phosphorylated Oximes (Continued) 























Compound Ror RK’ tte min’ 

oO CT But Ct 
Vi CoH) 3 0 08x 104 | Sax 707 TH 104 
Vib CoHs AIH 1-75,10° 1 6x10° 
Vic (aH 13108 87K 10 ¥ 09x10 
Vie C4Hy +S 10° y-ORNT0" [S6x10° 
Vila CoHs 460x109 8 40x 104 190x104 
Viib~ CH 4 60x10" | 50x10 i Oiwi04 
Vile C4gHy 8 F0x10° 4 56x 10° y710" 
Villa CHy § 80x 107 419x109 CFO" 
Villb Cohs | R6x109 38x09 77109 
Vilic (aH i Sixt? 600,108 713x108 
Ville C4Hy 197x109 VROALO? 612x107 
Villg CsHy | OR7x10° ) 06x10" 134x108 
IXb_ CoHs 8 16x10° 1-870 10° | 46x10" 
IXc (4H? 117x109 759x108 | 6 8x10" 
IXe_ (4gHo 170x108 | -90x107 

ixf if -C4Ho 126x108 L04x 10°" 

IXg C5H) | 1234108 I 45,108 920x107 











It is evident from the table that phosphates | and IV are 
weak irreversible inhibitors of ACE; introduction of one 
(II) and two (III) atoms of chlorine into the alky!- 
chloroformoxime outgoing group leads to significant 
growth of antiesterase activity in relation to all three 
enzymes. Compounds VIII with a fluorine atom in the 
oxime Outgoing group possess anti-ACE activity close to 
the activity of Il, which contain a halogen-methy! frag- 
ment; in this case, they are significantly inferior to the 
latter in their anticarboxylesterase and antibutyrylcho- 


linesterase activity. The higher antiesterase activity of 


dialkylthiolphosphates IX in comparison with phos- 
phates VIII stems from the “thiol effect” of S-alky| 
groups [9]. 


When we go on from phosphates | to the corresponding 
methylphosphonates V, we observe an increase in anti- 
ACE activity; in this case, activity in relation to CE and 
BuCE decreases—to a lesser degree for BuCE and to a 
significantly greater degree (by one to two orders ot 
magnitude) for CE. Growth of antiesterase activity, 


occurring as we go from compounds | to II 1n the case of 


R = C,H, (for example K'(CH,CI) / k"(CH,) for ACE is 
approximately 100), is difficult to explain by differences 
in their phosphorylating capability, inasmuch as the 
constants for alkaline hydrolysis of Ic and IIc are corre- 
spondingly 0.014 and 0.023 min! (pH 9.0, 25°C). It is 


more probable that the high inhibitory capability of 


compounds II in comparison with | stems from more 
effective binding by Il in the active center of the enzyme 
at the stage of formation of the enzyme-inhibitor com- 
plex. 


The prospects of quantitative analysis of the relationship 
between structural and antiesterase activity of organo- 
phosphoric compounds was demonstrated earlier in [10- 
12] with the example of /is-phosphorylated methanes 


and dialkyl (a-carbomethoxy-,$.B-trifluoroethyl) phos- 
phates. Using the models of Hansch and Kubini [trans- 
literation}, it was established that hydrophobic interac- 
tions play a more significant role in inhibition of CE and 
BuCE, as compared to ACE. This paper investigates the 
dependence between the inhibition rate constants k"' and 
the hydrophoby constants of alkyl substituents calcu- 
lated by Hansch’s method [13]. The linear segments of 
curves passing through the maximum were examined. 
The dependence of Ig k'' on hydrophoby is described 
well in the cases under examination by the linear equa- 
lions 





Ig Uy E = 2.726 + | n= § r- = 0.967 | 1) 
1.O76zn (1) | 

+ 
Ig Ku Ff = 4.369 n 5 r- () 989 (>) 


+ O.898En (Il) 


lg ay p= 4893 4 | n s i 0934 [ (3) 
0. 900E.n (I) | 

Ip Ley, p= 4.5544 n= 5. r= 0.785 | (4) 
0.24822 (VIN), | 

*> : 

lg wer 3.877 n= 4. 6° = 0.967 | (9) 
+ O.9593n (VIEL) 
+ 

lg uy p= 4384 + | ned r 0.958 6) 
0.766En (VII). | 

Ture: 1875 +4 §.r- = 0.971 (7) 
0. 866Lhn (V), 





The magnitudes of the coefficients of Lm in equations | 
- 7 make it possible to evaluate the role of hydrophobic 
interactions in the course of esterase inhibition by O- 
phosphorylated oximes. In the case of CE and BuCE, 
coefficients of Ln close to unity in equations (1)-(3), (5), 
(6) indicate that hydrophobic interactions make the 
dominant contribution to inhibition of these enzymes by 
phosphates I-III] and VIII. The dependence of anti- 
acetylcholinesterase activity on hydrophoby 1s less pro- 
nounced, and it 1s determined by the structure of the 
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Figure 1. Dependence of the Logarithms of the Constants of Inhibition of ACE (1), BuCE (2) and CE (3) by Com- 
pounds I (a), II (b), III (c) and V (d) on Hydrophoby of Alkyl Radicals 





Outgoing group (Figure | a-c, Figure 2). Change in the 
nature of the dependence lg k'' = f(Zx) in response to 
substitution of CH, by CH,C! (Il) and CHCL, (Ill) 
(Figure | a-c) is apparently the product of change in 
orientation of the inhibitor’s molecule in the active 
center of ACE, which 1s an indication that the alky!l- 
chloroformoxime group takes part in the binding of the 
inhibitor molecule in the enzyme’s active center. It 1s 
interesting that when the halogen-methyl group (phos- 
phates I-II1) 1s substituted by F (phosphates VIII), anti- 
ACE activity grows linearly with growth of the hydro- 
phoby of the compounds (Figure 2a). However, in this 
case, the coefficient of Ln is significantly less than | 


- 4 
los 5 ‘ 
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Figure 2. Dependence of the Logarithms of the Constants of 
Inhibition of ACE (1), BuCE (2) and CE (3) by Compounds 
VIII (a), IX (b) and of the Acute Toxicity of Compounds IX (c) 
on Hydrophoby of Alkyl Radicals 





(equation 4), which indicates that hydrophobic interac- 
tions play a less significant role 


As is evident from Figure !|d, in the case of methylphos- 
phonates V. in contrast to the corresponding phosphates 
(1, Figure la), anti-ACE activity grows linearly with 
increasing length of the O-alky! radical, and the nature of 
the dependence does not change when one atom of 
chlorine 1s introduced into the molecule (methylphos- 
phonates VI}—a property resulting from the fact that the 
methylphosphonate grouping 1s more complementary to 
the active surface of ACE. Of interest is the high coeffi- 
cient of Lm in equation 7, close to |. However, as 1s 
evident from Figure Id, when it comes to inhibition by 
methylphosphonates the contribution of hydrophobic 
interactions 1s significantly higher in the case of CE and 
BuCE than in the case of inhibition of ACE. 


Preferential binding of phosphates I-III, VIII, IX, with 
enzymes acting as “points of loss”, which is especially 
pronounced as the length of O-alky! radicals increases 
(Figure | a-c, Figure 2) and the absence of this effect in 
the case of methylphosphonates V (Figure |d) permits 
the hypothesis that CE and BuCE play a more significant 
role as “points of loss” in development of the toxic effect 
of the phosphates in question, in comparison with meth- 
ylphosphonates. The significant decrease in the toxic 
effect of dialkylthiolphosphates IX with growth of 
hydrophoby, which correlates with growth of the affinity 
of IX to enzymes serving as “points of loss’, is also an 
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indication of the significant role played by CE and BuCE 
in development of the toxic effect of phosphates (Figure 
2b). 


As was shown above, antiesterase activity of phosphory- 
lated alkyl-chloroformoximes grows with increasing 
number of chlorine atoms in the outgoing group; how- 
ever, correlation is not observed between growth of 
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antieACE activity and change in toxicity, Figure 3 shows 
the dependence of the constants of inhibition of ACE, 
BuCE and CE and the toxicity of diethylphosphates on 


x 
(C,H,O), P (O) ON or 


the number of chlorine atoms in the outgoing group (X = 
CH, - Ib; CH,Cl - IIb, CHCI, - IIIb). Compound IIIb 
inhibits CE and BuCE correspondingly 14 and 6 times 
more effectively than IIb; in this case, they differ in their 
anu-ACE activity by only two times, which made it 
possible to hypothesize elevated expenditure of com- 
pounds IIIb at the “loss points’, CE and BuCE, in the 
whole organism, leading to a lower effective concentra- 
tion of this compound at the biotarget. To verify this 
hypothesis we studied the antienzymatic activity of 
compounds IIb and IIIb in experiments on whole ani- 
mals (mice) receiving systemic doses. It was established 
that one-time administration of IIb and IIIb in doses 
equivalent to 0.15 LD, leads to fast and significant 
inhibition of blood cholinesterases (Figure 4). When the 
dose is increased to 0.3 LD,,, we observe clearly pro- 
nounced inhibition of both blood and liver esterases 
(Figure 5). In all cases compound IIIb inhibits Ce and 
BuCE more intensively than IIb. The activity of brain 
ACE in response to administration of these compounds 
in the investigated doses did not change. These data 
show that binding with CE and BuCE—esterases serving 
as “loss points’ —makes a significant contribution to the 
development of the toxic effect of the phosphorylated 
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Figure 4. Dynamics of Change in Blood and Liver Esterase Activity in Response to Systemic Administration of Com- 
pounds IIb and IIIb at a Dose of 0.15 LD.,.: a—whole blood CE; b—plasma CE; c—liver CE; d—liver CE (percent 
of control) 
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Figure 5. Dynamics of Change in Liver Esterase Activity in Response to Systemic Administration of Compounds IIb 
and IIIb at a Dose of 0.3 LD.o: a—liver CE; b—liver CE (percent of control) 





alkyl-chloroformoximes in question. In this case, when 
doses are small, blood esterases play the predominant 
role as “loss points’, while when the dose is increased, 
significant loss of the substance occurs due to binding 
with liver CE and BuCE. The fact that the toxicity of IIIb 
is lower than expected is explained both by its lower 
hydrolytic stability (K' = 0.27 min’'; pH 9.0; 25°C) and 
by predominant growth of affinity to enzymes serving as 
“loss points’—CE and BuCE—upon introduction of a 
second chlorine atom. 


Thus, the research reveals that CE and BuCE play a 


significant role in development of the toxic effect of 


organo-phosphoric pesticides. Systematic research on 
the antiesterase properties of organo-phosphoric pesti- 
cides in experiments and in vitro on whole animals, 
including determination of anti-BuCE and anti-CE 
activity in addition to evaluation of anti-ACE activity, 
makes it possible to characterize more fully the biochem- 


ical factors which make a contribution to the toxicity of 


organo-phosphoric pesticides, and to predict it with 
greater justification. 


Description of Experiments 


Commercial, domestically produced ACE and BuCE 
preparations. corresponding with relative activity of 4 
and 9.6 units/mg protein, and pig liver CE preparation 
with relative activity of 100 units/mg protein (Sigma, 
USA), were used. Kinetic measurements were made 
potentiometrically under constant pH conditions in an 
RTS-822 autotitrator (Radiometer, Denmark) under 
standard conditions (25°C; 0.1 M KCl; 1.33 mM phos- 
phate buffer, pH 7.5 for cholinesterases using acytylcho- 
line as the substrate, and pH 7.8 for CE using ethylbu- 
tyrate as the substrate). The bimolecular rate constants 
for interaction of esterases with inhibitors (k'') were 
determined as in [14] under the conditions [1], > >[E],, 
monitoring the residual activity of the enzyme following 
incubation with the inhibitor. The constants were calcu- 
lated by linear regression using an HP-67 computer 
(USA). Acute toxicity was determined in experiments on 
white mongrel mice weighing 18 - 24 gm. All substances 
were dissolved in aqueous acetone solution and injected 


intraperitoneally. The LD... was determined by calcula- 
tion using a NORD-10 computer (Norway) by the 
method described in [15]. Cholinesterase activity in 
animal (mouse) tissues was determined in different time 
intervals after one-time administration of the substances 
(intraperitoneally) by Ellman’s method using a Gilford 
spectrophotometer (USA) at A = 412 nm; acetyl- and 
butyrylthiocholine were used as substrates. Carboxy- 
lesterase activity was determined potentiometrically 
under constant pH conditions with a pH-262 pH-meter, 
and ethylbutyrate as the substrate. 
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anticonvulsive effect recorded atter administration of 
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Tert-Butyltoluene (PTBT) on the Liver’, pp 33-36. UD¢ 
$47.53.211 2:577.15.085 
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face (an interface between water and a solution of 
azolektin [transliteration] in decane) 1s studied in an 
experiment. It is established that butsid 1s capable of 
interacting with the lipid phase of biomembranes, and 
thus having an influence both on the properties of the 
membranes themselves and on membrane-bound sys- 
tems, it has a limited capability for penetrating through 
artificial phospholipid membranes with the concentra- 


lion gradient, and for accumulating in the lipid phase of 


artificial phospholipid membranes. It can act upon 
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phates to vinylphosphonates isomeric with them, and 
that it depends on the nature of the substituents at the 
nitrogen and phosphorus atoms. 2 tables, 12. bibho- 


graphic references 


Belenkaya, L A.. Prokhorchuk, Ye. A. Uskova, L. A., 
Shulla, T. A, Sink. So A., Goriskaya, Eo F. and Grib, O 
K.. “Study of the Insectoacaricidic Activity of Nitro- 
Derivatives of Benzo-2.1,3-Thia- and Selenadiazoles,” 
pp 52-56. UDC 547.7943 


The insectoacaricidal activity of nitro-derivatives of 
benzo-2,1.3-thia- and selenadiazoles 1s studied. The pro- 
gram for statistical treatment of the results using an 
Elektronika BK OOLO microcomputer 1s presented. 4- 
Nitrobenzo-2,1,3-selenadiazole and 4-oxy- 
S-nitrobenzo-2.1.3-thiadiazole were discovered to have 
high selective insecticidal activity. The LD, of these 
compounds was determined. Acquisition of some nitro- 
derivatives and an intermediate product— 
4-chloro-5-methylbenzo-2.1,3-thiadiazole—ts described. 
| table, 21 bibhographic references 


Belenkaya, | A.. Dyachina, Zh. S.. Shulla, T. A... 
Prokhorchuk, Ye. A.. Uskova, L. A. and Grib, O. K.. 
“Study of the Fungibactericidal, Insecticidal and Nem- 
atocidal Action of Complex Compounds Consisting of 
Bivalent Cobalt and Copper and Oxy- and Mercapto- 
benzo-2,1.3-Thiadiazoles”. pp 56-60. lL) DC $47.794.3 


The fungibactericidal, insectoacaricidal and nemato- 
cidal activity of bivalent cobalt and copper complexes of 
oxy- and mercaptobenzo-2,1.3-thiadiazoles is studied. 
Complex compounds based on 4-oxy-, 4-oxy-5-nitro- 
and 4-mercaptobenzo-2,1.3-thiadiazoles were discov- 
ered to have high insecticidal and (or) fungicidal activity. 
lt is demonstrated that the effectiveness of complex 
compounds and ligands 1s not consistent in relation to 
test objects, and that copper complexes based on the 
same ligand are more effective than cobalt complexes 
Methods of obtaining complex compounds and mercap- 
tans in the benzo-2,1.3-thiadiazole series are described. 3 
tables: 8 bibliographic references 


Kostina, V. G.. Rutkovskiy, Eo K.. Musich, Ye. G.. 
Feshchenko, N. G. and Petrenko, V. S.. “Synthesis and 
Fungicidal Properties of Tetrakis (Aryl- and Arylalkyla- 
mido) Phosphonium Salts’. pp 60-64. UDC 
§47.241+632.9§82 


Synthesis of tetrakis(arylamido)phosphonium iodides, 
trnodides, carbacyls and sulfonates, as well as of tetrak- 
is(arylalkylamide)phosphonium iodides 1s described 
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The tungicidal activity of the obtained compounds on 
pure cultures of phytopathogenic fungi is studied. It 1s 
demonstrated that tetrakis(arylamido)phosphonium tri- 
iodides and tetrakis(arylalkylamido)phosphonium 
iodides are the most active, with the fungicidal activity 
of the latter growing as the length of the alkyl! radical 
decreases, but in this case acute toxicity in relation to 
homeotherms rises as well. 2 tables; 4 bibliographic 
references 


Merezhinskiy, Yu. G., Shvartau, V. V., Fedorenko, Yu. 
P.. Tochilkina, L. M. and Kudrya, T. N., “Herbicidal 
Activity of Dibenzo-18-Crown-6 and Its Derivatives”, 
pp 64-68. UDC 632.954.547.26.118 


It is established that dibenzo-18-6 and its derivatives 
possess potential phytotoxicity at the level of the photo- 
synthetic system of plants in addition to low phytotox- 
icity in relation to the sprouts of mono- and dicotyle- 
dons, and that they effectively raise the activity of known 
herbicides. 3 tables; 9 bibliographic references. 


Makhayeva, G. F.. Yankovskaya, V. L., Kochetova, | 
M., Beznosko, B. K., Sokolov, V. B., Brel, V. K., Maly- 
gin, V. V. and Martynov, I. V., “Investigation of the 
Interaction of O-Phosphorylated Oximes With Homeo- 
therm Esterases. The Role of Esterases in Toxicity’, pp 
68-74. UDC $47.26 118:577.152.311.042:541.697 
+§19.237.5 


Investigating the biochemical mechanisms responsible 
for development of the toxicity of O-phosphorylated 
oximes with the general formula where R, = R, = Alk0, 


X 
R,R,P(O)ON=CZ , 
Nel 


R, = CH,, R, = AlkO, R, = R, = AlkS, X = Alk, CH,CI, 
CHC1,, synthesized as potential pesticides, was the goal 
of studying the kinetics of their interaction with the 
esterases of homeotherms and determining their acute 
toxicity. It was established that hydrophobic interactions 
are the determining factor in inhibition of carboxy- 
lesterase and butyrylcholinesterase—enzymes serving as 
“points of loss’ of organophosphoric compounds in the 
organism—by these compounds. The significant role 


played by the alkylchloroformoxime group in sorption of 


phosphates in the active center of acetylcholinesterase 1s 
demonstrated. Experiments in vitro and on whole ani- 
mals established that phosphorylation of nonspecific 
esterases, CE and BuCE, makes a significant contribu- 
tion to development of the toxicity of the investigated 
compounds. 5 figures; | table; 15 bibliographic refer- 
ences 


Khaytin, M. L.. Simkina, Yu. N., Sukhov, A. G. and 


Stradomskiy, Yu. V., “Psychopharmacological Study of 


Competitive Relationships Between Uridine and Thymi- 
dine,” pp 74-76. UDC 615.214.22 


It was established in experiments on tetrahybrid CBA 
mice that the pyrimidine nucleoside thymidine produces 
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characteristic behavioral signs of anxiety at a dose of 25 
mg/kg 60 min after intraperitoneal administration (con- 
flict-type actions, reduction of the number of move- 
ments between the dark and light compartments of a 
shuttle chamber), which combine with indicators of a 
depression-like state (an increase in immobilization time 
in the “behavioral despair” test, suppression of active 
forms of intraspecific communicativeness). The pyrimi- 
dine nucleoside uridine, which possesses anxiolitic and 
antidepressant action at a dose of 12.5 mg/kg, signifi- 
cantly weakened or completely neutralized the behav- 
ioral disorders elicited by thymidine at lower doses 
(3.125 and 6.25 mg/kg). The results permit the hypoth- 
esis that Competitive relationships exist between uridine 
and thymidine, and that an elevated concentration in the 
organism raises the effectiveness with which brain struc- 
tures react to uridine. 2 tables; 10 bibliographic refer- 
ences. 


Yutilov, Yu. M., Ignatenko, A. G., Andreyeva, Ye. L., 
Bobkova, G. V. and Mikhaylova, L. Ye., “Synthesis and 
Fungicidal Activity of Styryl Derivatives of Imidazo(4,5- 
¢)Pyridine’, pp 77-80. UDC 547.785.5 821:632.952 


Styryl derivatives of quaternary salts of imidazo- 
(4,5-c)pyridine were synthesized and the fungicidal 
activity of the resulting compounds was investigated 
against fungal mycelia and on green plants against 
downy mildew of cucumbers as well as late blight of 
tomato. Compounds containing p-dimethylamino- and 
2,5-dimethoxystyryl substituents in the pyridine frag- 
ment of the molecule possessed the highest fungicidal 
acuvity. The structure of the obtained styryl derivatives 
of imidazo(4,5-c)pyridine was demonstrated with data 
from PMR spectroscopy using compounds containing a 
trideuteromethyl group in position 4 on the pyridine 
ring. 


Duzhak, V. G., “Chemical Structure and Antiadrenergic 
Properties of Hydrogen Halide Salts of Aralkylisothiuro- 
nium,” pp 81-83. UDC 615.015.11:615.214.24:615.217. 
§:615.225.2 


The relationship between the chemical structure of 
halide hydrates of aralkylisothiuronium and their phys- 
iological effects is studied. Introduction of a chlorine 
atom or a nitro group in different positions on the 
aromatic ring changes the properties of aralkylisothiuro- 
nium salts in the direction of predominant action upon 
presynaptic adrenergic processes. Alkylation of the two 
nitrogen atoms of the amidine grouping by methyl 
groups sharply increases the substance’s toxicity and 
results in loss of a,-adrenolytic action. This effect 1s also 
noted in the m-chloro-substituted salt. | table, 14 biblio- 
graphic references. 


Mirskova, A. N., Drozdova, |. T., Levkovskaya, G. G., 
Gogoberidze, 1. T., Ochirov, Yu. D., Zarubina, V. N., 
Zhovuy, I. F. and Voronkov, M. G., “Synthesis of 
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ethyl) Arylsultonylamides and Their Activity in Relation 
to Disease Vectors—The Fleas Venopsyila cheopis and 
Ceratophylles anisus’, pp 84-89. UDC 615.212 
213:544.352.012 


New N-(1-R-2,2-dichloroethyl)- and N-(1- 
R-2,2.2-trichloroethyl) arylsulfonyltamides— 
CCI,VCH(R)NHSO,Ar—were synthesized. Their 
activity was Studied in relation to vectors of infectious 
diseases—the fleas Venopsylla cheopis and Ceratophylles 
anisus. It was established that most polychlorinated 
arylsulfonylamides have clearly pronounced insecticidal 
activity. 2 tables; 10 bibliographic references. 


Kuryata, V. G. and Dabizhuk, T. M.. “Action of Retar- 
dants on Morphogenesis and Productivity of Raspberry 
Runners’, pp 89-92. UDC 631.811.98:634.711 


The activity of chlorocholine chloride and a number ot 
ethylene producers in relation to raspberry plantations 
was Subjected to comparative study. It was revealed that 
use Of retardants is an effective means of chemical 
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regulation of the morphogenesis and production of rasp- 
berry plantations, with treatment by ethylene producers 
being preterable owing to milder action upon the plant 
than chlorocholine chloride. 2 figures; | table, 13 bibhio- 
graphic references. 


Kolesnik, Yu. R.. Grib, Oo K.. Uskova, Lo A. and 
Svetkin, Yu. V.. “Growth Regulating Activity of Pesti- 
cides Immobilized on Poly-2-Methyl-5-Vinyl- 
1-Pyridintummethylenepentamethyldisiloxane’, pp 92- 
96. UDC $46.87+63 1.811 


Known herbicides and plant growth regulators were 
immobilized on a polymer organosilicon water-soluble 
carrier, and the inhibitory and stimulatory effects ot 
polymer forms on plants were studied. 


lt was established that polymer complexes of pikloram 
and 2.4-D are inferior in activity to monomer torms. The 
herbicidal effect sets in after a long exposure time, and it 
manifests itselfas death and formative changes tn plants, 
followed by their withering. The polymer complex of 
naphthylacetic acid possesses auxin-like action superior 
to the standard. Polygibberellinate possesses growth reg- 
ulating action inferior to that of gibberellic acid. 
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Health Care System and AIDS 


Y)7°COU124 Moscow VETERAN in Russian No 32 
6-12 dug YO p 1s 


{Article by T. Bystrova: “Hostages”’] 


[Excerpt] Wouldn't it be interesting if, in announcing his 
program, Academician Chasoy had foreseen that here, in 
contrast to civilized countries throughout the world, 
where the main sources of the infection are drug addicts, 
homosexuals and prostitutes, medical institutions have 
become its breeding grounds? If anyone he, as minister, 
would have at his disposal the information about the 
equipment at his clinics, hospitals and aid stations, 
about the training of his specialists, and generally, about 
what 1s being done in our health care system 


Nevertheless, AIDS took us by suprise. We were not 
prepared tor our “encounter” with it. Its first victim died 
more than a year ago. AIDS has now claimed 19 lives, 
while more than 500 people have been diagnosed as 
carriers Of the virus. The majority of them are children 
Intected individuals have been found in 11 republics 
The total is about 1,000. Scientists predict that the 
number of infected individuals will steadily increase. 
reaching 89.000 by 1993 and, 50 million by 2006. Of 
course, such predictions cannot be absolutely correct 
Firstly, they are oriented towards the present standards 
of Soviet health care. Secondly, it 1s not known how the 
virus will behave in the future, how people's behavior 
will change as a result of danger, and what medicines 
screntists will develop 


There are now no effective methods for fighting AIDS 
Iwo preparations have some effect upon the HIV: Azi- 
dothymidine and ribovirin. They only temporarily 
Supress the reproduction of the virus. Recently. the 


English announced the invention of yet another drug. 


“dideoxynosine’’, and Austrian specialists are testing a 
new vaccine—glycoprotein-160. Among the medicines 
known to prolong the life of those with the virus are 
interleukin-2, T-activine, and interferon, all of which 
have a stimulating effect upon the immune system 


There are interesting developments by the Moscow and 
Novosibirsk scientists D. Knoppe. N. Grinevaya, R 
Salganik and Z. Shabarovaya. They have developed 
chemical compounds that penetrate cells, bond to them 
al a specific site on a nucleic acid molecule (these are 
basic to the virus) and change its structure. This always 
disables the virus. It 1s to be hoped that this discovery 
will be nominated for a Lenin Prize and not remain a 
laboratory curiosity, bul start being generally introduced 
in medical practice 


So, at present, not a single citizen in Our Country ts sate 
from the threat of AIDS. This was stressed at a meeting 
of the interagency council for propaganda on AIDS 
prevention. Incredible facts were presented here 


— There is a catastrophic shortage of disposable syringes. 
Last year the USSR Ministry of Health obtained 500 
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million, this year it will obtain 650 millon. The 
country’s total annual requirements are 6 billion 


—Medical institutions have only one-third of the steril- 
izers they need 


—There are no disposable stomatological probes. 
—Cynecologists do not have enough protective gloves. 
—One cannot buy condoms at drugstores. 


—There are not enough endoscopes for examining 
people with gastrointestinal disorders. As a rule, 7 - 10 
examinations per day are made with | - 2 endoscopes 
that have not been sufficiently sterilized. Methodolog- 
ical instructions for disinfection are only being pre- 
pared tor publication 


—The demand tor blood substitutes 1s only being halt 
met. Because they fear getting AIDS, donors are 
refusing to give blood and patients are refusing to 
accept it 


—There are not enough test systems for diagnosing 
AIDS or HIV infection. Thus, it 1s quite probable that 
thousands of unaware carriers of the virus are among 
us. Many of the 812 diagnostic laboratories in the 
country have to work without this equipment. 


So, none of us can have any peace of mind after visiting 
an Outpatient clinic. We cannot be sure whether, after 
getting rid of one ailment, we will not have been infected 
with one even more dangerous. 


All of us, old and young, are hostages to our health care 
system and medical industry 


This year the USSR Supreme Soviet passed a decree, 
“On the Prevention of AIDS”, that makes provisions for 
increasing the responsibility of medical workers, 
assuring the protection of the rights of those infected and 
protecting the public from the spread of AIDS. Even 
though it is clear that no document can save us from 
infection, this was a necessary step in the struggle against 
AIDS. The lives of millions of Soviet people are 
involved 


So that nobody will think that these are simply words, 1t 
iS appropriate to conclude with another forecast by 
screntists. As you well know, these are not made by 
reading tea leaves, but with the help of modern scientific 
methods: There is a threat that in the first decade of the 
next century up to 40 percent of the younger generation 
in Our country will die of AIDS. This ts not far off. 


Ministry of Health Scientific Center Explains 
Chernovtsy Illness 

Y/7C 00144 Moscow SEMYA in Russian No 32, 
6-12 dug YO p Tl 


[Article by V. Popkov: “Who Is Guilty? A New Investi- 
gation Attempt] 
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[Abstract] Following repeated unsuccesstul attempts to 
isolate the cause of the Chernovisy illness, a group ot 
specialists from the Screntific Center of Molecular Diag 
nostics, USSR Ministry of Health, investigated this 
problem. An increase in upper respiratory infections, 
asthma attacks, exacerbation of liver pain, and hair loss 
predominantly in children, had been associated with the 
Chernovtsy illness. Thallium in the coal used to heat 
homes causes hair loss, so atthicted families sought 
another means of heating their homes, with factories 
providing a ready solution—their recycled waste, which 
factory administrators knew to be toxic. Lronically, the 
source of the problem was linked to environmental 
cleanup efforts by administrators in factories that pro- 
duced clay-like slurry contaimming borates, fluorides, 
heavy metals, and other toxic substances. These wastes 
were used as raw materials in the production of construc- 
lion materials with the administrators’ tull Knowledge 
that the heating of these toxic wastes would release 
pollutants—borotluoride, compounds whose salts with 
heavy metals and sodium were very water-soluble. Prob- 
lems hindering earlier investigations included a desire to 
blame illnesses On a source outside the city, such as 
imported raisins and nuts, acid rain, ete., and failure to 
give the complete details of the illnesses to World Health 
Organization investigators 


Difficulties in Diagnosing AIDS in Uzbekistan 
YI7COOT61 Lashkent KOMSOMOLE TS 
UZBEKISTAN 120 Jul 90 p 4 


[Article by Yeo Lamikhova: “Doomed as Number Five} 


{Abstract} This follow-up article to a previous news story 
about a nurse who contracted the AIDS virus while 
performing a blood transfusion revealed new intorma- 
tion on the AIDS situation in Uzbekistan. While the 
Pashkent Municipal AIDS Control Center refused to 
give any information, other sources revealed that there 
were about LOO talse positive cases of AIDS ins the 
republic. In this situation, people classitied as talse 
positive cases were those who experienced ATDS-like 
symptoms, but analyses did not support an AIDS diag- 
nosis. The problem as that not one of the 13 AIDS 
control centers, the hundreds of laboratories that test tor 
the human immunodeticirency virus, or the anonymous 
testing clinics throughout Uzbekistan has the test that 
can yield conclusive results. The first: test can only 
indicate a serous disorder, while the second, conclusive 
lest can only be performed in Moscow at considerable 
expense. If the rumor now circulating in medical circles 
of yet another AIDS virus carrier were true, it would be 
the loth case in Uzbekistan in recent years, the titth 
among Soviet ciuzens 


Special Scientific Session on Perinatal Pathology 
and Infant Mortality Held in lashkent 

YC OOSSA Moscow VEST NIK AKADEMI 
VEDITSINSAIAH NAUK SSSR tn Russian No 

Jul 9O pp 1-4 


[Article: “Out-ot-Town Joint Scientific Session of the 
Department of Clinical Medicine and the Department ot 
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Hygiene, Microbiology and Epidemiology of the USSR 
\cademy of Medical Sciences, the USSR Ministry of 
Health, the Uzbek SSR Ministry of Health, the Uzbek 
SSR Academy of Sciences, the USSR Academy of Med- 
ical Sciences Scientific Research Institute of Pediatrics, 
the USSR Ministry of Health All-Union Scientific 
Research Center for Protection of the Health of the 
Mother and Child, the Uzbek SSR Ministry of Health 
Scientific Research Institute of Pediatrics, the All-Union 
Screntiftic Society of Pediatricians and the All-Union 
Screntific Society of Obstetrician-Gynecologists on the 
Problem “Perimatal Pathology and Infant) Mortality, 
lashkent, 17-19 October 1989". the proceedings are 
published in No 7 and No & 1990] 


[leat] Five hundred ninety representatives of medical 
scrence and Soviet public health took part in the work of 
the session, including six academicians of the AMN 
SSSR [USSR Academy of Medical Sciences], nine corre- 
sponding members of the AMN SSSR, one academician 
of the Uzbek SSR Academy of Sciences, one corre- 
sponding member of the Uzbek SSR Academy of Sci- 
ences, 38 professors, 11 doctors of scrences, 125 candi- 
dates of medical sciences and 122) physicians (from 
practical public health institutions of the Uzbek SSR) 
from nine unions (RSESR, Uzbek SSR. Ukraimmian SSR, 
Belorussian SSR. Lithuanian SSR, Layk SSR. Kirghiz 
SSR. Turkmen SSR, Kazakh SSR) and two autonomous 
republics (Dagestan and Kara-Kalpak) and IY cities. 


lizbek SSR Minister of Health M. Bakhramov and 
USSR Ministry of Health deputy chiet of the main 
administration of protection of maternity and child- 
hood, I. A. Leshkevich, took part in the session’s work. 


Iwenty-four reports were given at the session. Four of 
the speakers presented materials trom research con- 
ducted in Uzbekistan. Ten persons participated in the 
discussion 


Ihe reports and statements illuminated regional prob- 
lems of perinatal pathology and intant mortality, pro- 
posed a program tor reducing infant mortality in the 
Uzbek SSR. described the organization of medical care 
for women and children under the conditions of the new 
economic mechanism, illuminated the influence of eco- 
logical factors on the course of gestation, demonstrated 
the influence of genetic factors on perinatal mortality, 
and reflected other aspects of the problem of “Perinatal 
Pathology and Infant Mortality” 


It was emphasized at the session that there was great 
significance to conducting it in the country’s Central 
\sian region, where perinatal and infant mortality 1s so 
high. The dynamics and trends in perinatal and intant 
mortality in the USSR and in the Uzbek SSR were 
analyzed in the reports. Some positive changes in this 
pathology were noted. although child) mortality con- 
tinues to be very high 


Ihe most important causes of mortality in ditterent 
regions were clariticd. En particular, causes in the Uzbek 
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SSR include the influence of the environment, tradi- 
tions, insufficient protein nutrition and vitamin imbal- 


ance. Certain shortcomings exist in the organization of 


medical care. Materials pertaining to the dynamics and 
etiological factors of the development of pneumonia in 
children up to one year of life are very important. It was 
shown that A/eAsie//a and Chlamydia, which are hard to 
fight by traditional methods, are acquiring increasingly 
greater significance. The need for centralized payment ot 
the costs of interteron treatment of children in their first 
week of life was substantiated. 


Materials that may help public health organs increase 
their efforts against children’s infections were presented 


in Many reports. 


The session resolved to ask the Presidium of the AMN 
SSSR to do the following: 


|. To petition the USSR State Committee tor Science 


and Technology to include the problem of “Protection of 


the Health of the Mother and Child” among the priority 
scientific and technical programs, and to support its 
fulfillment with the necessary materials, equipment and 
financing from the state budget. 


2. To examine the issue of including expert councils of a 
clinical direction within the composition of the scientitic 
councils of the AMN SSSR, and to define their functions 
more clearly. To resolve the issue of supplementary 
financing of priority scientific research. 


3. To examine the issue of the suitability of transterring. 
to the AMN SSSR, the USSR Ministry of Health's 
All-Union Scientific Research Center for the Protection 
of the Health of the Mother and Child—the country’s 
head institution on ihe problem of obstetrics and gyne- 
cology. 


4. To petition the USSR Ministry of Health to increase 
yearly allocations to the finaacing of scientific research 
on pediatrics, Obstetrics and gynecology, to finance 
republic scientific programs in accordance with the grant 
provided to republic centers for the protection of the 
health of the mother and child; to support introduction 
of the principal scientific accomplishments into practical 


public health, and to ensure that the chief specialists of 


the USSR Ministry of Health, the union republic minis- 
tries of health, and of the krays, oblasts and cities 
maintain systematic control over this; to initiate, as 
quickly as possible, production of mother’s milk substi- 
tutes, food products for children of nursing age. special- 
ized products for the nutrition of premature infants, and 
therapeutic products for children with hereditary dis- 
eases, food allergies and the impaired absorption syn- 
drome, with regard tor regional teatures (jointly with the 
All-Union Detskoye Pitaniye Scientific-Production 
Association); to intensify epidemiological surveillance al 
maternity hospitals, and to examine the issue of creating 
a service to study bacterial flora in’ therapeutic: 


preventive, obstetric and children’s institutions 
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In addition, it was recognized as necessary 


—for scientific councils of the AMN SSSR on obstetrics 
and gynecology, pediatrics, hygiene, microbiology and 
medical problems of nutrition to increase the volume 
of tundamental scientific research with the purpose of 
Studying different problems of perinatal pathology 
more deeply: 


—tor the AMN SSSR scientific council on obstetrics and 
gynecology and the AMN SSSR scientific council on 
pediatrics to expand research on the scientific direc- 
lions of the greatest priority: study of adaptation of the 
mother, the fetus and the intant to ecological, 
including chemical. factors; research on miscarriages: 
development of the methods of early diagnosis and 
treatment of the respiratory distress syndrome, caring 
for premature infants with central nervous system 
damage, and their early rehabilitation; research on the 
influence of a complicated pregnancy and delivery on 
the state of the tetus and intant, research on the 
problems of intrauterine infection and AIDS: 


—tor the AMN SSR sctentitic council on hygiene to 
expand research on the influence of chemical contam- 
ination of the environment upon the health of chil- 
dren: 


—for the AMN SSSR. scientific council on medical 
problems of nutrition, the AMN_ SSSR scientific 
council on obstetrics and gynecology and the AMN 
SSSR scientific council on pediatrics to toresee, in 
their screntific research plan tor 1990-1995. research 
aimed at developing physiological norms tor the 
nutrient demands of pregnant and nursing women as 
well as of infants and young children, with the purpose 
of establishing a sensible diet tor them and reducing 
morbidity and child mortality 


COPYRIGHT: Izdatelstvo “Meditsina’, 1990 
Regional Features of Infant Mortality 
YI7COOSSB Moscow VEST NIA AKADEMII 
VEDITSINSAIAH NAUK SSSR in Russian No 7 
Jul YO pp 6-9 


[Article by M. Ya. Studentkin, Ye. A. Leparskiy and N 
P. Makelskaya. USSR Academy ot Medical Sciences 
Scientific Research Institute of Pediatrics, Moscow] 


UDC 616-053.31:312.2]-07(47+57) 


{Text} The “Basic Directions tor the Development of 
Protection of Public Health and Restructuring of USSR 
Public Health in the 12th Five-Year Plan and in the 
Period to the Year 2000° emphasize the priority of 
scientific research devoted to safeguarding the health of 
the mother and child 


lt is now clearly self-evident that sateguarding the health 
of the mother and child is a problem that is not limited 
to just a single specialized department. Its solution 
requires the broad participation of the entire society 
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One of the Most inportant comprehensive mdieators 
characterizing the society § living conditions, its public 
health awareness and the effectiveness of public health as 
mortality of children in ther tiest year ob bit 


In the last 1S years. infant mortabity decreased siznit 
cantly inmany of the world’s countries, by 58 percent in 
Japan, by 42 percentin the GDR and by a tactor of two 


in Cuba [4.5] 


In this same period. ratant mortality im our country was 
characterized by Increasing 
from 197] 
[1]. afler which at began slowly decreasing, and tor & 
Ther 


are @ number of general causes responsible tor tha 


Significant thuctuations 
itoattauined 41 deaths per thousand in 1976 


months of 1989 it has held at 21.7 per thousand 
extremely slow rate of its decline. There is the residual 
principle of financing public health, the unsatistactors 
material and equipment base of public health institu 
lions, and presence of unsolved social problems that 


affect health 
generavion horn in thy 


\tlarnment of child-bearing age by the 
1960s, when an increase was 
hoted in the country’s birth rate. played a role as well 
And finally, more complete recording of cases of intant 
mortality in recent vears. especially in rural areas of tha 
republics of Central Asia and the Azerbaran SSR, should 


be taken into account 


Significant differences ino intant mortality in different 
republics, cities and rural areas are typical of our 
country: trom tt.3 lo per thousand in the Balti 


republics, the Ukrammian SSR. the Belorussian SSR and 
some oblasts of the RSESR. to 46 
the republics and certain oblasts of Central Asia. Cons 


60 per thousand tn 


quently, infant mortality is three to four times higher in 
the Central Asian republics than in other republics 

Infant mortality indicators differ significantly depending 
on place of residence: In republics with a high mortality 
this indicator is 15 1) percent higher in the rural 
population than in the urban population, while in repub 


hes with a low level. it higher in the cities 


\MN SSSR [USSR 


Pediatrics Institute conducted an inte 


In recent vears. the Academy of 
Medical Sciences 


grated study of the causes and tactors of infant mortalit 





msk in }O union republics and tour Moscow rayons. Our 
research revealed a large number of general and regional 
infant mortality risk factors, which may be divided into 
three groups—biomedical,. social-hygienic. and medical 
organization [2]. Their influence upon intant mortality 1s 
noted in all regions: Liowever. significant differences do 
exist between them in regard to which particular tactors 
dominate. Thus in regions with high infant mortality 
social-hygienic and medical organization tactors had tha 
dominant influence on the outcome of disease. while in 
regions with low mortality, the biomedical factors pre 
vailed 


‘ 


Biomedical risk tactors of intant mortality include extra 


genital and intectious-intlammatory diseases of th 


mother. an aggravated obstetric medical history. and th 
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hirst delivery by women up to 20 years old sullering 


disease that iw not revealed 


Noa number of cases. untel 
PrERNANES 


Biological risk factors 
newborn infant mclude premature delivery. low body 


on the part of the fetus and the 


weight at birth. hypoxia. and presence of diseases and 
background states 


Socialehypgienic factors include poor public health aware 


ness of the parents Gate referral to a physician con 
cerning a pregnancy of a sick child). inattentive care 
lecding and raising of a child. inopportune distribution 
of family income. an unfavorable psychological climate 


Within the family. and the harmtul habits of its members 


Deheorencies in therapeutic and preventive care tor the 
mother and child have an untavorable effect on the 
outcome of disease in children in their first year ot tite 
Ihese deficiencies make up the third, so-called medical 
organization group, of risk factors of infant mortality 
Low quality of medical observation of pregnant women 
mn womens consullation offices, a lack of modern exam 
ination and treatment methods, improper delivery man 
agement tactics, and taiure to implement the necessary 
resuscitation measures and intensive therapy on new 
born infants are noted in all places, though at differing 
In the Ukraman SSR. where infant mor- 
around SO percent of infants 
suffering asphyxiation during birth are not examined 


Ire quene@res 


tality as relatively low 


after their birth by a neonatologist or an anesthesiologist, 
nol to mention a neuropathologist 


Looking at the 
release trom a maternity hospital. we tind poor quality 


Stages of care provided to children after 


observation of newborn intants. absence of diet adjust- 
ment efforts, incomplete examination and treatment of 
the sick child. and late diagnosis and hospitalization 


Ihe results of our research and materials submitted by 
our pediatric teams working inthe Uzbek SSR show that 
the extremely untavorable situation with infant) mor- 
tality in the region arose in response to many causes 
Frequent births. short intervals between them (often less 
than a year). insensible and insufficient nutrition, and 
and on the job deplete the woman's 
body and lead to anemia. Seventy percent of pregnant 


overwork at hon 


women suffer anemia 


Evtragenital pathology was revealed in one of every three 
women up to 20 years old expecting their first child in 


the Kara-Kalpak ASSK 
Ihe tradition of blood-relative marriages elicits alarm 


lt as children that are born of such marriages that suttes 
the most severe forms of anemia. hypotrophy, frequent 
acute intestinal and respiratory diseases. and hereditary 


diseases 


\n inadequate supply of food tor children (only 30 - 35 
percent of the demand tor dairy products, tor example) 1s 
a large problem in regions with high and average child 


mortality indicators 
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Unsatistactory supply of water to the population and its 
low quality should be included ino this group otf risk 
factors. For example, almost a third of the population ot 
Surkhan-Darya Oblast is torced to use water from irr 
gation ditches. Only half of the water pipeline network 
CAIStINg In some areas is equipped with chlorinating 
devices. There are not enough retrigerators, boiled-water 
lanks and air conditioners in therapeutic institutions 
despite the fact that the country’s hottest climate is 
encountered here. There ts no need to prove that these 
facts play the most important role in creating an unta 
vorable epidemic situation, one capable of causing an 
increase and spread of intestinal and other infectious 
diseases among children. Uncontrolled use of chemical 
fertilizers that are hazardous to health is a special 
problem requiring immediate solution 


Insulficrent qualifications of the physician should be 
included among medical organization factors affecting 
child mortality in regions in which mortality is high 
Pediatricians are primarily women, over halt of whom 
are on maternity leave cach year. Frequent births mean 
lengthy interruptions in work, and loss of qualifications 
In the Azerbayan SSR, according to some data, owing to 
a physician's insufficient qualifications, over 25 percent 
of dying children had undergone an incomplete exami 
nation in the hospital, 36 percent received an incorrect 
diagnosis, and SO percent recerved substandard treat 
ment. An analysis of the causes of child mortality at 
home and on the first day of hospitalization confirmed 
the existence of the above-mentioned tactors 


In regions with high infant mortality. the laboratory 
service iS in an extremely unsatistactory state. For 
example. anumber of hospitals of Surkhan-Darya Oblast 
do not carry out the most highly necessary analyses, even 
ordinary blood analysis. In the overwhelming majority 
of cases, children with acute intestinal diseases are not 
Subjected to bacteriological examination to reveal the 
disease agent. as a result of which they receive inade 
quate therapy. Training of medical and laboratory assis 
tants 1s very weak. After graduation trom school they are 
practically unable to work independently 


Special mention should be made of the problem of rural 
medical care. It is difficult) to overstate the role ot 
paramedic-obstetric stations, which are the first. closest 
and most accessible link of the population to the rural 
public health system. At the same time. paramedic- 
obstetric points do not receive the necessary assistance 
from central rayon hospitals and other higher tnstitu- 
tions. The paramedic-obstetric stations do not have 
telephones and food rations in remote rayons, and they 
suffer a shortage of transportation resources. All of this 
results in late detection of disease and hospitalization of 
patients, and makes it impossible to matntain clear 
coordination with district and rayon hospitals 


It should be emphasized that shortcomings having to do 
with medical organization are noted not only in the 
union republics. Our institute studied the quality of 
medical care in a number of Moscow rayons. In more 
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than SO percent of the cases of sick children recenving 
substandard treatment, the fault lay with the pediatri 
can, in 34 percent of the cases the tault’ lay) with 
inadequate cxamimnatvion, and in 7 percent of the cases 
the fault lay with parents who were slow to bring thei 
sick children ing in 20 - 25 percent of the cases conva- 
lescent patients were not kept under observation, inad- 
equate medicinal therapy was provided, and active 
house calls were rare 


Ihe results of research by the AMN SSSR: Pediatrics 
Institute show that regional differences exist not only in 
the causes and risk factors but also in the structure of the 
causes of infant mortality 


Ihe causes of infant mortality in republics in which itis 
low are perinatal pathology, developmental abnormalh- 
tics and respiratory diseases. In regions with high intant 
mortality, principal among the causes of mortality are 
respiratory diseases (pneumonia), intestinal infections 
and sepsis are second, and perimatal pathology ts third 


Ihe proportion of neonatal mortality is higher in the 
cies than in rural areas in all places. Differences in the 
Structure of the causes of neonatal mortality were also 
noted in this case. In regions with high indicators, first 
place is occupied by intrauterine hypoxia and asphyxia 
during labor, after which follow delivery trauma, respi- 
ratory disorder syndrome, respiratory diseases and 
intrauterine infection, when child mortality indicators 
are low, the causes are the respiratory disorder syn- 
drome, infections, and developmental abnormalities 
specific to the perinatal period 


Significant regional differences were also revealed in the 
developmental and nosological structure of infant mor- 
tality 


In economically developed countries, the mortality of 
children in the first month of lite makes up 60 - 70 
percent of infant mortality. In our country, child mor- 
tality at ages above one month dominates in the devel- 
opmental structure of mortality. The neonatal compo- 
nent is responsible tor 20.9 percent in Azerbaijan, 36.6 
percentin Kirghizia and 43.7 percent in the Ukraine and 
Lithuania. It should be emphasized that 45 - 60 percent 
of all neonatal mortality consists of premature children 
\ study of the causes and risk factors of premature 
delivery carried out by our institute in the Estonian SSR, 
the Kara-Kalpak ASSR and Kaluga Oblast: revealed 
higher perinatal and neonatal mortality among prema- 
ture children. Thus in the Estonian SSR. perinatal mor- 
tality of premature children 1s 32.7 times higher and 
neonatal mortality 1s 17.6 times higher than among 
children carried to term. These data reveal that the 
reserve for reducing neonatal mortality rests with its 
main component—mortality of premature children 


Survival of underweight children, who make up one 
percent of prematurely born children, 1s not more than 
46 percent, congenital abnormalities are noted three 
limes more trequently among them. Among those who 
remain alive, 8 - 19 percent suffer gross neurological 
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disorders and SO percent suffer other disorders that 
create problems tor the children in school 


Differences in the nosological structure of infant mor- 
tality in different regions stem primarily trom the level 
of mortality due to infectious and respiratory diseases 


The tollowing recommendations can be made on the 
basis of our research 


Considering the regional differences revealed in the 
level, Causes, risk factors and structure of infant mor- 
tality, prenatal protection of the fetus. resuscitation 
assistance to children and care of premature children 
need to be improved in regions with low and moderate 
infant mortality. Instilling a negative attitude toward 
abortions, developing contraception and creating a 
social public health service tor families at risk requires 
special attention in the system tor forming a healthy way 
of lite 


Solution of social. ecological and economic problems 
responsible tor the poor health of women and children is 
the principal condition for reducing infant mortality in 
regions where its level is high 


Special significance 1s being acquired by reorganization 
of therapeutic and preventive care to women and chil- 
dren directed at improving the health of pregnant 
women, treating the background diseases of children and 
Organizing mobile forms of first aid and the resuscitation 
service. A family planning service must be created with 
regard tor demographic. national and regional features 
and traditions 


Thus. integrated research on intant mortality made it 
possible to reveal the paths and reserves for reducing 1t 
The main and largest reserve 1s the group of so-called 
preventable fatal outcomes. These are cases where the 
deaths of children could have been averted by utilizing 
current scientific recommendations. given that the work 
of medical institutions 1s satisfactory and that the social 
conditions and public health awareness of the parents 
are at a Sufficient level. Preventable fatal outcomes were 
from 47.4 to 59 percent in different republics [3] (51.3 
percent in the Uzbek SSR for example) 


The ways of reducing infant mortality are determined by 
its causes and facilitating factors. The task 1s to move. as 
quickly as possible. the causes into the category of those 
which can be eliminated. and risk factors into the 
category of those which can be controlled. We doubt- 
lessly have such possibilities today 


To guarantee this. first of all. the society would have to 


recognize the problem of safeguarding the health of 


children as an interdepartmental social problem. one 
requiring the participation of not only scientists. medical 
personnel and public health workers. but also the society 
as a whole. 


Second, a regional approach to evaluating the problems 
and objectives of safeguarding maternity and childhood 
must be implemented. The question as to the need tor a 
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regional approach to studying the health of children has 
been examined on several occasions at meetings of the 
Presidium of the AMN SSSR and the Collegium of the 
USSR Ministry of Health. at the initiative of the AMN 
SSSR Pediatrics Institute. This was precisely the 
approach that was used in research on the causes and risk 
factors of intant mortality, carried Out since 1976 by the 
AMN SSSR Scientitic Research Institute of Pediatrics 
jointly with other institutes in 10 union republics and in 
Moscow, and in epidemiological research on pregnancies 
not carried to term in five economic-geographic regions 
ot the country 


The regional conception of development of the protec- 
tion Of motherhood and childhood is now reflected in 
comprehensive scientific-practical programs to reduce 
infant mortality in 1988 - 1995. approved by the USSR 
Ministry ot Health 


We believe that science already possesses sufficiently 
extensive data on the causes and risk factors of infant 
mortality. On its regional features and on the ways ot 
reducing it. Were we to include the currently available 
scientitic developments and practical recommendations 
In long-range comprehensive programs tor reducing 
infant mortality at the level of the republic. oblast, city 
and rayon, we would be able to eliminate the influence of 
the principal risk tactors. or make them controllable, and 
significantly reduce infant mortality indicators 


At the same time. the complexity and diversity of the 
changing social conditions. and of the factors deter- 
mining the health of the population, raise new problems 
before medical science or bring to the forefront. ones 
which we had been aware of betore but which had not 
been viewed as being priority problems. Scientific- 
Technical Sector Program 0.69.06 and the Five-Year 
plan foresee solving a number of medical and social 
problems and going tarther in solving the problems of 
perinatal and intant mortality. The AMN SSSR Scien- 
titic Research Institute of Pediatrics 1s conducting a 
study of the health of children in one-parent families and 
in orphanages and developing medical and social mea- 
Sures tO Improve it in cooperation with the Moscow 
branch of the Children’s Fund. This contingent of chil- 
dren 1s characterized by high morbidity and infant 
mortality. exceeding the level in two-parent families by a 
factor of 2-3 


We believe that conducting scientific developments in 
all directions of the problem of infant mortality. con- 
ducting comprehensive research and maintaining a 
regional approach are the necessary prerequisites for 
Significantly reducing infant mortality in the country 
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[Text] It would be impossible to implement a program to 
safeguard the health of the child population and reduce 
infant mortality without accounting for cause-and-effect 
phenomena determined by the socioeconomic standard 
of living, public health awareness, the state of the bio- 
sphere, demographic features and public health care 
Only objective analysis of the sum total of these phe- 
nomena can aid us in correctly determining the strategy 
and tactics of reducing infant mortality 


The high infant mortality presently existing in U zbekt- 
stan, which ts only just beginning to acquire a decreasing 
trend, 1s a natural consequence of the effect of a complex 
of negative factors which evolved in the region over a 
long period of time 


A high proportion of children in the population (40 
percent), a high birth rate and a tendency for large 
families on the backdrop of a low standard of living are 
among the demographic and socioeconomic features of 
the republic, two-thirds of the population of which 1s 
rural. Almost a third of the country’s large families live 
in Uzbekistan. Optimum intervals between pregnancies 
are observed among 50 percent of the women, while | 2 - 
14 percent of them have children twice a year. Fourteen 
percent of marriages are between blood relatives. Over 
40 percent of rural families have a per-capita income of 
less than 40 rubles. Around 200.000 women work in 
unfavorable conditions, with around LO.000 of them 


employed in heavy physical work 


cent ot the republic's state water mains and more than 60 
percent of its departmental mains do not satisty sanitary 
engineering requirements. Centralized water supplies are 
available to 79.4 percent of the urban and only 48 
percent of the rural population 


Under residual tinancing of public health, not more than 
4 percent of the budget was allocated in the country as a 
whole to 25 percent of the child population. In the Uzbek 
SSR, where children make up 40 percent of the popula- 
lion, the negative consequences of this are telt especially 
strongly. Today only 16 percent of children’s institutions 
and 30 percent of maternity hospitals are housed in 
Standard buildings: the rest are in makeshift buildings 
that now require Overhaul and remodeling. The state of 
infection hospitals raises special alarm: 70 percent of 
them are in makeshift buildings, 9O percent have no 
sewage systems, 65 percent have no hot water, and 
around 20 percent have their water trucked in. Over 60 
percent of rural district hospitals, paramedic-obstetric 
Stations and outpatient clinics are also located in make- 
shift buildings 


Phere 1s a shortage of 9.000 obstetric-gy necological beds 
in the republic, the availability of children’s beds ts 75 
per 10,000 (compared to a norm of 113.7), the avail. 
ability of children’s beds in infectious wards 1s 20.1 
(compared to a norm of 36.9). the availability of neo- 
natal beds 1s 2.5 (compared to a norm of 5.7), and so on 


There are 14 pediatricians per LO.000 children in the 
y, 7 


republic (Compared to a norm ot 20.5), and there are - 
obstetrician-gynecologists per 10.000 adults 


Over 20 percent of the paramedic-obstetric stations are 
not staffed with obstetricians, while over 60 percent are 
not staffed with public health nurses. Only around 13 
percent of the pediatricians and 29 percent of the obste- 
Irician-gynecologists possess the appropriate qualifica- 
tions. Each year over 17 percent of the physicians and 
more than 20 percent of the nurses are not working tor 
reason of maternity leaves and caring for young children 
These are the reasons tor the personnel shortage and the 
substandard quality of medical personnel. The factors 
listed above cannot help but have an effect upon the 
health of women and children, and ultimately on intant 
mortality 


Each year over 34,000 premature children are born in 
the republic. and over 90,000 physiologically deficient 
children are placed under the observation of pediatri- 
cians 


The unsatistactory state of public health in population 
centers, unfavorable ecological changes and the low 
public health awareness of a part of the rural population 
have created a situation in Uzbekistan where hepatitis 
morbidity exceeds the union average by four times and 
the incidence of typhoid fever exceeds the union average 
by three to tour times. A similar pattern is observed in 
relation to some other intestinal infections 
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In rural areas. 75 percent of children in their first vear ot 
lite Suffer an aggravated pre-morbid state (malnutrition 
rickets, anemia 
unbalanced diet received by nursing children has an 
untavorable effect on their health. From 25 - 60 percent 
of children of early age are provided tormula. The 
Ministry of Trade satisties SO percent of the demand tor 
powdered milk and other baby tood products in the 
republic. and 20 percent of the demand tor canned meats 
tor children (200,000 - 250,000 standard cans) 


exudative-catarrhal diathesis) The 


Analysis of intant mortality in the republic in the 3 years 
of the |}2th Five-Year Plan revealed certain age-related 
and structural features. and its dependence upon thi 
frequency of births and season. Of the number of chil 
dren dying betore one year of age. almost a fitth die in 
maternity hospitals. Intant mortality was observed to be 
especially high in maternity hospitals of Fergana, Samat 
kand. Syr-Darya. Bukhara and Tashkent oblasts and in 
the Kara-Kalpak ASSR. More than halt of children dying 
in the postnatal period do so during the first halt year 
Short intervals between pregnancies and trequent births 
have created a situation where 21] out of 1.000 first-born 
children die. while 23 second children and 43 fourth and 
subsequent children die. Among children dying in the 
first year of lite. around SO percent suffered an aggra- 
vated pre-morbid state. One-tourth of all children that 
died possessed developmental abnormalities and perin 
atal pathology. Among diseases causing the death of 
children, diseases of the respiratory system. including 
pneumonia, occupied first place. intestinal infections 
were second. and perinatal pathology was third. Almost 
40-50 percent of the children that died in rural hospitals 
did so within a day. Mortality also remains high among 
children born at home 





Socioeconomic Measures are being conducted in the 
republic and its biosphere 1s being improved in accor- 
dance with general state and directive acts. as well as in 
accordance with the decree of the CPSU Central Com- 
mittee and the USSR Council of Ministers on the Aral 
In order to intensify state public health supervision over 
the supply of high quality drinking water to the popula- 
tion by the Ll zbek SSR Ministry of Health and Ministry 
of Housing and Municipal Services. public health mea 
Sures aimed at bringing all substandard water mains up 
to a condition satistying sanitary engineering require- 
drawn up. The lLzbek SSR Council ot 
Ministers formed a republic commission to improve the 
supply of high quality drinking water to the population 
and it developed a comprehensive program which will 
make it possible to completely satisty the demand of the 
republics population tor drinking water by the year 


+ 
nit 


ments were 





The ‘pidemrological services have Degun monitoring 
enterprises that pollute the environment and art 
involved in tood production more strictls 


In accordance with a comprehensive regional program t 
protect motherhood and childhood. each vear around 
S000 mothers undergo a health improxement course in 
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I42 sunatoriums and preventive hospitals, ins tive 
Mother and Child 


sessing a total of 300) beds. and on 


hospitals, in day hospitals pos 
4 S00 specially 
allocated therapeutic beds. In addition. therapeutic 
departments have allocated beds to be used by pregnant 
women with eatragenital diseases tor up to 28 weeks, and 
for the treatment of women with pregnancy-related 
pathology. Maternity hospitals have been specialized in 
Tashkent tor women with cardiovascular pathology 
with Rh-factor conflict. and women suffering tubercu- 

[Twelve interrayon hep- 
auitus departments containing 1.100 beds were organized 
for the treatment of women in childbirth who have 
contracted viral hepatitis. An additional 3.488 obstetri- 
clan positions were created by a decree of the Uzbek SSR 
Council of Ministers dated ¥Y April 1986 in order to 
improve public health care to pregnant women in rural 


losis and tovic-seplic infection 


areas. Children’s gynecological offices were organized in 
children’s polyclinics of Tashkent and Bukhara. Gyne- 
cological beds were allocated tor children and adoles- 
cents by the Scientific Research Institute of Obstetrics 
and Gynecology of the Samarkand Medical Institute 


Family planning has a direct bearing on the health of 
women and on reducing maternal mortality. perinatal 
morbidity and infant mortality. In this connection the 
republic's Ministry of Health developed a complex of 
interdepartmental measures directed at altering the 
sexual behavior of women. In order to permit purposetul 
preventive work in the republic's oblasts. 35 additional 
official units were approved and the position of chiet 
supernumerary contraception specialist of the Uzbek 
SSR Ministry of Health was introduced. A tamily plan- 
ning department was created under the Scientific 
Research Institute of Obstetrics and Gynecology. This 
department develops scientific recommendations and 
provides practical assistance in creating the corre- 
sponding services in each oblast. Three republic conter- 
ences on the medical aspects of family planning were 
conducted 


Demographers. economists and sociologists. who wall 
help to resolve not only medical but also many socioeco- 
nomic issues, will take part in the republic program on 
this problem. This program 1s financed by the republic's 
Lenin Fund. tor which we express our deep gratitude 


\ republic consultation office of medical genetics was 
organized under the Scientific Research Institute of 
Obstetrics and Gynecology and tive offices were created 
in the oblasts in order to reveal and prevent hereditary 
diseases. A “Marriage and Family” office is tunctioning 
In Tashkent inthe children’s consultative and diagnostic 
poly clinic 


\ certain amount of work was done during the | 2th 
Five-Year Plan to improve children’s public health. The 
republic possesses 62.200 beds tor hospital care in 10 
children’s oblast hospitals. 48 city hospitals. 19 spectal- 
ized hospitals. 8 rural hospitals. in central rayon hospi- 
screntiftic research institutes 





tals. and in clinics run by 


and medic al schools 
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Outpatient and polyclinic care is provided in) 1.660 
children’s polyclinics and consultation offices, where 
physicians in 4- 18 specialties hold office hours 


Republic children’s centers for allergiology, pulmonol- 
Ogy, Surgery, Ophthalmology, endocrinology and 
pathology of young children and premature infant care 
centers have been created at the leading children’s hos- 
pitals, scientific research institutes and medical school 
departments. They serve as training and consultative 
centers at which pediatricians and middle-grade medical 
personnel upgrade their qualifications 


Special attention is being devoted to developing and 
improving the neonatal service. Departments of prema- 
ture infant care and intant pathology were organized in 
Tashkent and in oblast centers, and neonatal wards have 


been specialized in a number of oblasts. The number of 


beds for sick infants and premature intants has been 
doubled, and steps are being taken to organize inter- 
rayon departments. Nineteen resuscitation departments 
have been organized in maternity and children’s hospr- 
tals. 


Five hundred sixty-five medical and paramedic teams. 
including 13 resuscitation and three neonatal, now pro- 
vide first aid and emergency care to children 


In the outpatient and polyclinic service. attention ts 
being devoted mainly to children in the risk group and 
children from socially troubled families. A system of 
differentiated observation of such children is being 
introduced and new forms and method of work (micro- 
districts, neonatal districts, a oOne-pediatrician system 
etc.) are being utilized for this purpose. Efforts are being 
made to reduce the size of pediatric districts. The 
average number of patients per district in the urban 
environment ts 860 - YOO (the ages of 60 - SO of these 
patients are trom 0 to | year), which makes it possible to 
improve the health of children and prevent disease 
better. In 1988, 83.5 percent of children in thetr first year 
of life were under the systematic observation of a physi- 
cian. 


An additional 3,802.5 public health nurse positions were 
introduced into the manning of paramedic-obstetric 
Stations. Instructions of the Uzbek SSR Council of 
Ministers, dated from 14 March 1988 to | April 1988. 
recommend introducing a junior nurse position into the 
staff of paramedic-obstetric stations at profitable 
kolkhozes and sovkhozes, and at their expense, in the 
Kara-Kalpak ASSR and in Samarkand, Bukhara. 
Kashka-Darya and Surkhan-Darya oblasts, where infant 
mortality 1s high. However, because of the absence ot 
financing, only 290 of the 689 trained nurses are cur- 
rently working. 


Provision of baby food to low-income and large families 
free of charge has been organized. In comparison with 
1987. allocations for free food for children up to 2 years 
old were increased eight-fold (to 6 million rubles), in 
1989 they were increased to 7.8 million, and in 1990 | 2 


million rubles are to be allocated. However, up to 70 
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million rubles need to be allocated yearly in order to 
salisty the demand completely. 


There are plans tor producing 15,000 tons of vitamin- 
enriched milk, 4,000 tons of strained foods, 80 million 
standard cans of canned goods and | 000 tons of sausage 
of standardized nutrient content in the republic in 1990 
in order to satisfy the demand for children’s food. 


Considering the need for priority development of the 
motherhood and childhood protection service, in the 
| 2th Five-Year Plan the republic’s Ministry of Health is 
allocating 30 - 40 percent of capital investments to 
children’s and maternity facilities. In 1987, around 60 
percent of the beds that were placed into operation were 
in pediatric and obstetric-gynecological wards. One hun- 
dred eighty-four administrative buildings were trans- 
ferred to the needs of children’s public health. Alloca- 
tions to public health will increase dramatically in 
1988—1.2 billion rubles, which is 10 percent of the 
republic's budget. There are plans for organizing 69,200 
children’s beds, including 26,400 in infectious wards, by 
1995 


A significant effort has also been made to prevent 
morbidity and reduce infant mortality in the summer 
months. Oral rehydration stations are being deployed 
and house-to-house inspection rounds are being 
expanded in all polyclinics of rural district hospitals and 
paramedic-obstetric stations during the period of higher 
incidence of acute intestinal infection. Teams of physi- 
clans and medical school and institute students are 
traveling to the rayons, and the instructor staff is being 
mobilized. Medical teams of the USSR Ministry of 
Health are providing considerable assistance. Not only 
do they render medical and organizational assistance, 
but they also provide advanced training to physicians 
locally. Teams of physicians certified by the All-Union 
Children’s Fund iment V. I. Lenin, who are the chief 
specialists of the USSR Ministry of Health, are also 
taking an active part in these efforts. Besides printed 
materials, public health education makes use of radio 
and television, and seven short films are currently being 
produced in Uzbek and in Russian. 


Pediatricians and obstetrician-gynecologists are 
receiving advanced training in the Tashkent Institute for 
the Advanced Training of Physicians, at medical school 
departments for advanced training, and at work stations 
in scientific research institutes. More than 25 seminars 
and conterences on various subdivisions of pediatric 
medicine have been conducted for the republic’s pedia- 
tricians by the efforts of a number of medical schools at 
the invitation of the Uzbek SSR Ministry of Health. 


Such is far trom a complete list of measures being 
implemented in the Uzbek SSR in the 12th Five-Year 
Plan in the program to reduce infant mortality. But the 
practical results in three years of the Five-Year plan are 
extremely modest. We were able to stabilize maternal 
mortality. The frequency of premature births has 
decreased somewhat, as has intant mortality in general. 
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It is naturally impossible to quickly correct the untavor- 
able situation that has evolved in the republic in safe- 
guarding maternity and childhood. We are aware thal a 
long and difficult effort still awaits us. The positive 
changes that have occurred in the consciousness of the 
society in this direction, and not only the moral but also 
the material support of party and soviet organs, will 
ultimately make it possible tor medical workers to reach 
this objective. 


COPYRIGHT: Izdatelstvo “Meditsina’, 1990 


Causes of the Death of Children in Their First 
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[Text] The program for improving protection of the 
health of the mother and child has been recognized as 
being one of the priority directions in the development 
and restructuring of public health in the period to the 
year 2005. It is acquiring especially important signifi- 
cance in the Uzbek SSR. 


A high birth rate, a large proportion of children in the 
population and high infant mortality characterize the 
demography of the Uzbek SSR in relation to public 
health. Infant mortality is an indicator of the popula- 
tion’s health and its material and cultural state. It 1s 


associated to a significant degree with the health of 


parents, with the conditions in which the child lives and 
grows, and with the level and quality of therapeutic and 
preventive care provided to women, newborn infants 
and children up to one year old. 


A large effort is being made in the republic to improve 
medical services to the entire population, including 
pregnant women, nursing mothers and children. Owing 
to preventive measures, a tendency for infant mortality 
to decline has been noted in Uzbekistan. In 1988 this 
indicator was 43.3 per thousand, as compared to 45.9 
per thousand in 1987 and 46.2 per thousand in 1986. It 
remains high, however: It exceeds the country average by 
a factor of |.6 and the average in other republics (the 
Ukraine, Belorussia,. RSFSR) by a factor of 2 - 2.5. It 
should be pointed out that the birth rate in the Uzbek 
SSR (37.0 in 1987, 35.4 in 1988) 1s one and a half times 
greater than the average for the USSR (21.7); half of all 
of the population is made up of children aged from 0 - 14 
years, among which 45 percent are being raised in large 
families with four or more children. 


High intant mortality is observed in the republic’s rural 
areas, especially in the south, in Surkhan-Darya Oblast. 
which possesses unique climatic, demographic. social 
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and biological features. In this connection, the age- 
related and nosological structure of the population was 
studied tor three years (1986 - 1988) with regard for the 
entire complex of local factors in order to arrive at 
effective measures by which to reduce infant mortality in 
the oblast. 


More than 900 deaths of children up to one year old, 
divided into age groups of up to |, | - 3, 3- 6,6-9 and 
9-12 months, were subjected to expert assessment. The 
research results show that infant mortality exhibits 
unique features in different periods of the first year of 
lite [7]. Children die mostly in their first week of lite and 
at ages from | - 6 months. Thus, in the three years, of all 
children that died at ages up to one year, 32 percent did 
so in the neonatal period, including 66.5 percent in the 
first seven days of lite 


Analysis of representative data on children born alive in 
maternity hospitals and dying at ages of up to one year, 
and children surviving up to One year, revealed that 19 - 
25 percent of women in rural areas give birth twice a 
year, there is a high percentage of marriages among 
blood relatives (21.6 percent); 35 - 39 percent of births 
are by women who have borne many children; there 1s a 
high proportion of mothers with extragenital diseases 
(35.7 percent) and with complicated pregnancies (29.8 
percent) which lead to complications in delivery and to 
pathology of newborn infants [6]. It should be consid- 
ered that a significant percentage of these women are 
employed in jobs failing to meet public health standards. 
Clinical examination and treatment of women of child- 
bearing age and pregnant women 1s unsatisfactory; only 
32.4 percent of pregnant women regularly visit women’s 
consultation offices. 


The complex of tactors presented above is responsible 
for the birth of a large number of children (37.85 
percent) exhibiting phenomena of perinatal pathology. 
The causes of death of newborn intants in the early 
neonatal period are as follows: hypoxic states, birth 
trauma, developmental abnormalities, pneumonia, and 
toxic-septic diseases [5]. In the late neonatal period (7 - 
28 days), children died of acute intestinal infections, 
respiratory diseases. hemolytic disease and develop- 
mental abnormalities. Moreover. a large proportion of 
the children died in the first 10 days after release trom 
the maternity hospital—that 1s, they were released under 
the observation of a district pediatrician despite the fact 
that they should have been transferred to infant 
pathology departments. These causes of death among 
children in the neonatal period are directly dependent on 
factors having to do with the organization of medical 
care—absence of modern intant pathology departments, 
low qualifications of obstetrician-gynecologists and neo- 
natalogists, and poor avatlability of materials and equip- 
ment at maternity hospitals and in children’s depart- 
ments of central rayon hospitals in rural rayons of 
Surkhan-Darya Oblast. Medical organization factors are 
controllable; they depend not only on the qualifications 
of physicians and on availability of materials and equip- 
ment. but also on the promptness of therapeutic and 
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preventive care and the conscrentiousness of medical 
workers. Analysis of preventive care rendered to new- 
born infants in outpatient and polyclinic institutions 
revealed that the quality of public health observation of 
pregnant women and children by district pediatricians 
and middle-grade medical personnel suffers in all cases 
[1]. Thus, public health service was not provided at all to 
newborn infants in the first three days after their release 
from the maternity hospital. In 25 percent of the cases 
the pediatrician visited the newborn infant on the 6th - 
Oth day after release, and over half of the newborn 
infants that died had not been examined by a district 
physician a single time during their entire first month of 
lite. The research results show that absence or untimely 
public health service to newborn intants increases infant 
mortality by a factor of over 2 - 3.5 [3]. 


Sensible feeding during the first year of life has especially 
great significance to proper development of the child. In 
Central Asian republics, and especially in rural areas, the 
number of breast-fed children is still rather high. How- 
ever, the fact that the observed tendency for the fre- 
quency and duration of breast feeding to decline in 
Surkhan-Darya Oblast elicits a certain amount of con- 
cern. The number of newborn infants maintained by 
artificial feeding from the day of their birth (8.6 percent) 
is increasing. Up to 20 percent of children are switched 
to artificial feeding at an age of one month, while over 
half are maintained by mixed feeding at ages of 1.5 - 2 
months; infant mortality among artificially fed children 
was 2.5 times greater than among children maintained 
by natural feeding [2]. 


The principal causes of death in the age group of children 
from one month to one year was infectious-parasitic 
diseases, respiratory diseases, and some forms of perin- 
atal pathology. The unique features of the republic's 


southern oblast include the highest relative incidence of 


acute intestinal infections and the highest infant mor- 
tality due to this pathology. 


Presence of an aggravated pre-morbid state in children, 
shortcomings in the efforts by outpatient and polyclinic 
institutions to organize sensible feeding, the poorly 
developed network of dairy kitchens and the inadequate 
supply of powdered and canned foods for children in 
rural areas created the background for growth of the 
incidence of gastrointestinal diseases of alimentary and 
combined alimentary-infectious origin. This is why 72.8 
percent of children who died at an age of up to one year 
suffered an aggravated pre-morbid state, while infant 
mortality in this group was 2.1 times higher than among 
children without this pathology [4] 


In Uzbekistan’s oblasts, fluctuations in infant mortality 
depend on time ot year, and they are associated with 
climatic and geographic features. In the south (Surkhan- 
Darya Oblast), two highs can be noted in infant mortal- 
ity—summer-tall and winter-spring. The summer high 1s 
the product of a high level of gastrointestinal diseases 
and it 1s especially typical of rural areas. In winter, the 
high is the product of high morbidity and mortality duc 
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lo pneumonia. Unsatisfactory organization ol thera- 
peutic and preventive care has an effect on infant 
mortality. In a number of cases, deficiencies in medical 
service to children prior to entering the hospital are the 
result of the fact that in most cases parents in rural areas 
wail too long to go to paramedic-obstetric stations when 
their children are sick. Moreover, the stations are staffed 
with middle-grade medical personnel who are not always 
able to correctly assess the condition of children. The 
unsatisfactory material base of children’s hospitals, a 
lack of successiveness in hospitalization procedures, and 
the absence of children’s resuscitation departments tacil 
itate cross infection of sick Children and raise mortality. 
Phus out of all children dying at ages up to one year in 
the oblast, 25.2 percent died at home. without medical 
care, While the rest died in hospitals, with 37.6 percent of 
them dying on the first day of hospitalization 


The main causes of death at home are the parents’ refusal 
to hospitalize their child (24.6 percent), untimely referral 
to a physician (35.2 percent) and understatement of the 
condition of the child by medical workers (26.2 percent). 
The causes of death of children on the first day of hospi- 
talization were late hospitalization (32.1 percent), absence 
of timely resuscitation (37.9 percent) and low qualitica- 
tions of attendant physicians (15.9 percent) [3] 


Social factors, such as the educational level of parents, 
their health, material welfare and housing conditions, 
the mother’s family status. the number of children in the 
family and alcohol abuse by the parents have significant 
influence on infant mortality [2.3] 


\s a rule. these factors act in combination. All cases of 
the death of children in their first year of life may be 
subdivided in relation to their causes into preventable 
and unpreventable. We characterized as unpreventable 
mortality (29.7 percent) those cases in which the present 
level of medical scrence and organization of ideal care 
are unable to exert a positive influence. Preventable 
mortality (60.1 percent) includes those cases in which 
death occurred due to diseases that may have been 
successtully prevented or treated, had the necessary steps 
been taken 


Risk factors having a dependable and significant influ- 
ence on infant mortality (medical. organizational, social, 
biological) were isolated and a table by which to make 
individual evaluations and predictions of the risk ot 
death of children in their first year of lite was compiled 
on the basis of our data. The leading risk factors for 
Surkhan-Daryva Oblast today are medical-organizational 
(45 percent) and social-hygientc (32.6 percent). How- 
ever, the effect of these factors differs in cach age group 
Thus, medical. biological and organizational tactors 
have greater influence on neonatal mortality, while post- 
neonatal mortality is dependent tirst on medical- 
organizational factors and then on social-hygienic tac- 
tors [1.7] 
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An unhealthy way of lite of the parents and certain 
shortcomings in the organization of medical services to 
chiidren have a significant untavorable influence on 
infant mortality on the first day of hospitalization and 
Outside the hospital. Thus our research revealed the risk 
factors affecting infant mortality, and they made it 
possible to predict the death risk in cach specific case 
and propose measures to reduce infant mortality 
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[Text] The disaster at the Chernobyl Nuclear Power 
Plant, which was the most serious of all disasters that 


have occurred to date involving the peaceful use of 


atomic energy, but which was tar trom the worst pos- 
sible, took the lives of 30 people and caused 200 to sufter 
acute radiation sickness (ARS). But there is more to the 
consequences of this tragedy than this 
medical problems have arisen. Some of them have to do 
with the acute period of the disease elicited by exposure 


to radiation, and are important to an understanding of 


the peculiarities in the course of radiation injury and to 
the use of accumulated experience in the future. Others 
pertain to the remote consequences of radiation expo- 
sure and to the influence of small doses associated with 
practically constant exposure of the individual to radia- 


tion. These problems must be solved in the interests of 


victims and people residing in a number of Belorussian 
and Ukrainian rayons, and in neighboring RSFSR 
oblasts, characterized by an elevated radiation back- 
ground. 


The consequences of radiation injury are not limited to 
development of ARS or chronic radiation sickness (CRS) 
(ARS occurs with short-term and CRS occurs with 
long-term or recurrent exposure). In the case of local (or 
predominantly local) exposure at certain doses, radiation 
burns arise or the function of some organ 1s disturbed. 
for example, the thyroid gland when radioactive 1odine 
Is incorporated. A special distinction is made between 
the genetic consequences and the carcinogenic action ot 
ionizing radiation. 


Once clinical consequences of exposure to 1onizing radi- 
ation, which do not provide the grounds tor a diagnosis 
of radiation sickness, exist and the concept of radiation 
sickness does not encompass the entire spectrum ot 
consequences of radiation injury, we must then mark out 


the boundaries of ARS and determine the forms of 


injuries and processes which are outside these bound- 
aries. 


Radiation sickness is defined in the Medical Encyclo- 
pedia as “a disease elicited by exposure of the organism 
to 1oniziIng radiation in doses exceeding maximum per- 
missible limits”. But then it goes on to say that “acute 
radiation sickness or the acute radiation syndrome...ar- 
ises In response to relatively short-term exposure to a 
total dose exceeding | J/kg (100 rad)” [4]. If we consider 
that 5 rad per year 1s the maximum permissible dose for 
people working with sources of 1onizing radiation (cate- 
gory A), that 0.5 rad is the maximum for category B. and 
that 0.05 rad per year is the maximum for the population 


\ number ot 
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as a whole (category ©), there remains no doubt that no 
similarities caxist between the concept ARS (or acute 
radiation syndrome) and the broader concept of patho- 
genic radiation exposure [1.1114]. 


\. V. Barabanova, A. Ye. Baranoy, A. K. Guskova etal. 
use the term ARS as an umbrella for “the group of 
syndromes developing after short-term exposure of the 
Whole body or a larger part of it to a dose of more than 
O.S- 1.0Gy (S0- 100 rad), with the mandatory presence 
Of signs of suppression of hemoporesis and a limit of 2 - 
} months for all of the basic pathological Changes to 
occur” [23]. 


his wording tmposes rigid boundaries upon the use ot 
the term ARS, and doubtlessly simplifies diagnostic 
practice and the conclusions reached through it. by 
physicians and expert commissions. [tis based on three 
GQ priorl premises: 


1. At exposure doses less than 50 rad, ARS cannot arise 
under any circumstances: any consequences of such 
exposure cannot be qualified as ARS. 


2. If signs of suppression of hemoporesis are absent, ARS 
cannot be diagnosed: the objective laboratory (hemato- 
logical) criterton is rendered absolute in this way. This is 
valid in relation to the bone marrow torm of ARS and 
forms associated with it, but strictly speaking, it leaves 
Its tastest-progressing variants, and particularly the cere- 
bral form, or the instant form, in which the signs of 
suppression of hemoporesis simply do not have time to 
appear outside the framework of ARS. The radiation 
consequences of local exposure and small exposure doses 
are cut off just as decisively 


3. Although limiting the time for occurrence of the 
principal pathological changes to a period of 2 - 3 
months does follow trom routine clinical experience and 
corresponds to the definition itself that) a radiation 
syndrome ts acute if it follows one-time exposure, 1 
cannot be accepted unquestioningly either, especially in 
cases of concomitant exposure. Two of the victims cf the 
disaster at the Chernobyl Nuclear Power Plant died 
more than 2 - 3 months later. This means that the basic 
pathological changes had not yet run their course by this 
time [12]. Moreover there are other “secondary” patho- 
logical changes that cannot tit within the 2 - 3 month 
time trame. Let me cite a case in which the leg of a young 
man, suffering the severe form of ARS. had to be 
amputated 4 months after exposure due to an intected 
nonhealing ulcer that arose on his lower leg as a result of 
a radiation burn [9] 


Therefore despite the pragmatic value of the proposed 
definition of ARS. it must be kept in mind that it leaves 
forms of radiation pathology not corresponding to this 
definition outside the rigidly identified boundaries of 
ARS. The proposed wording makes examination of other 
forms of radiation pathology urgently necessary. The 
authors of the cited document also offer a definition tor 
the concept of local radiation injury: “Pathological 
changes in tissues of a limited portion of the body, 
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arising after short-term exposure of the body to ionizing 
radiation at a dose of more than 8 - 10 Gy, are identified 
by the term acute local radiation injury—ALRI.” There 
is no need for examining this definition in as great a 
detail as that of ARS, but it is obvious that if ALRI 
involves significant volumes or surfaces (in the case of 
predominant skin injury), as with any kind of burn it 
necessarily leads to a certain reaction on the part of the 
entire organism; there is good reason why the concept of 
“burn disease” has justifiably come into its own right. In 
cases of real radiation injury of an individual in acci- 
dents, and especially within the zone of release of radio- 
active noble gases in aerosols and in the track of a 
radioactive cloud, not only will ARS and ALRI always be 
concomitant and coincident in time of development, but 
they will also exist in a certain proportionate depen- 
dence, because the doses of penetrating radiation com- 
ponents and the doses of highly absorbable components 
depend equally not only on the composition of the 
mixture but also on its concentration [15]. Therefore it 
would be proper to look at ARS and ALRI separately in 
victims in these cases. The sole correct conception is that 
of ARS arising from concomitant radiation injury. No 
matter what manifestations of ARS and ALRI we 
examine, their formation, depth and dynamics will be 
found to be dependent not on just one of these factors 
but on the integral effect of both, and they will mutually 
aggravate the course of disease [9,10]. 


Even in the classical cases of the bone marrow form of 
ARS, in addition to the direct injury of the most radi- 
osensitive bone marrow cells determining the course of 
illness, the sum total of effects of ionizing radiation on 
other organs and tissues acquired important significance 
[2]. The more nonuniformly the absorbed doses are 
distributed and the more pronounced the shielding effect 
on at least part of the hemopoietic tissue was expressed, 
the greater the contribution made by the ALRI compo- 
nent to development of ARS [19]. In the case of ARS 
caused by concomitant exposure to an atmosphere of 
radioactive noble gases and ash from accidents, the 
nonuniformity of doses expresses itself as widespread, 
clinically manifested skin injury [21]. In other cases a 
higher proportion of injury to tissues other than bone 
marrow leads to the intestinal, toxemic or cerebral form 
of ARS. 


The experience of treating victims at the Chernoby! 
Nuclear Power Plant disaster revealed quite obviously 
that “the overall course of disease is characterized by 
significantly greater expressiveness of the endogenic 
intoxication syndrome; injuries to the skin and soft 
tissues of the limbs and the mucus membranes of the 
mouth and throat acquire important significance” [23]. 
As a rule the outcomes are “more severe with a relatively 
lower degree of suppression of hemopoiesis than is 
observed with uniform exposure” [23], but specialists 


have refrained from the use of the term ““ARS accompa- 
nying concomitant radiation injury” and from making 
conclusions concerning the protracted course of the 
recovery period of these patients, amplification of their 
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residual defect and growth of the probability of an 
unfavorable outcome of illness, both immediate and 
remote. 


There is special interest in analyzing the effect of ALRI 
on one hand and the direct influence of penetrating 
radiation components affecting bone marrow tssue on 
leukopoiesis indicators and on the granulocyte count in 
peripheral blood on the other, inasmuch as this 1s one of 
the quantitative indicators used as a criterion of the 
severity of ARS [3,6-8,24-27]. 


The extremely complex radiation situation at the Cher- 
nobyl Nuclear Power Plant accident would not permit 
assessment of the contribution of each of the radiation 
components to the injurious effect; however, this was 
done in an examination of a large group of light casual- 
ties (first degree ARS and subclinical forms of acute 
radiation injury) in 1961. It was possible then to calcu- 
late individual doses of gamma-radiation, and the beta- 
exposure ratios for each of the subjects could also be 
estimated from the magnitude of inhalational accumu- 
lation of radioactive iodine by the thyroid. It was estab- 
lished that on the 21st - 30th days after exposure, when 
the decline in the neutrophil count was the most signif- 
icant (radioactive depression of the granulocyte pre- 
cursor in bone marrow hemopoiesis), the coefficient of 
correlation between the individual dose of gamma- 
radiation and the neutrophil count was equal to -0.44 +/- 
0.07 (p < 0.01), and that the coefficient of partial 
correlation between the concentration of '*'I and the 
neutrophil count was +0.50 +/- 0.07 (p < 0.01; see 
figure). 


Thus, local radiation burns were found to have a directly 
opposite effect on the level of hemopoiesis than that of 
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radiation exposure of bone marrow per se, in this case 
the larger the exposure dose was, the more distinctively 
the neutropenic etfect prevailed. At general gamma- 
radiation exposure doses less than 30 - 35 R, neutropenia 
did not arise, irrespective of the initial hemopoietic 
Situation, while at doses greater than LOO Ri oit- was 
Significant no matter what the individual sensitivity ot 
the victim and the volume of local injury. But at doses of 
40 - 95 R a decrease in neutrophil count was noted only 
among persons with relatively low leukocyte indicators 
prior to radiation injury 


During the second month after exposure, when in the 
case of first degree ARS the neutrophilic leukocyte count 
is known to recover trom isolated gamma-radiation 
exposure, the correlation between the gamma-radiation 
exposure doses of the victims of concomitant exposure 
and the volume indicator of local radiation effect on one 
hand and the neutrophil count on the other was no less 
Significant, but the influence of each of these factors was 
found to be oppositely directed by this ume: The coetti- 
cient of partial correlation with the gamma-radiation 
exposure dose assumed a value of +0.52 +/- 0.07, while 
with accumulation of '*'l. it assumed a value of 0.35 + 
0.08 (p < 0.01). Thus a decrease in the rate of normal- 
ization Of the neutrophil count was the consequence ot 
the effect of the mild components of irradiation in the 
period of recovery of hemoporesis 


The intluence of local radiation injury on the acute 
radiation syndrome of the victims of concomitant radi- 
ation injury, which was mutually aggravating in the 
recovery period and masking in the period of develop- 
ment of the acute radiation syndrome, was proven 
mathematically in the clinical observations described 
above. It is well known that radiation injury of organs 
and tissues, and radiation burns in particular, have a 
specific influence on the functional state of hemopoietic 
bone marrow. Optimally, this influence stimulates gran- 
ulocytoporesis in response to the advent of inflammation 
foci in the organism that generate a demand for larger 
numbers of leukocytes. The so-called colony stimulating 
factor (CSF), which has not only been chemically iden- 
tified but is already being industrially produced in the 
form of a medicinal preparation, has the dominant 
Significance in this system. The first attempts at thera- 
peutic use of CSF on irradiated patients have been made 


Examining the cause-and-effect relationships at the basis 
of the mechanism of the influence of local radiation 
injury, and particularly of skin burns, on bone marrow 
hemoporesis in the case of concomitant exposure of the 
individual to radiation, we can conclude that the CSE 
plays the leading role. When direct radiation injury of 
bone marrow tissue is moderate, this can lead to a 
masking or possibly even a compensatory effect, to 
reduction of granulocytopenia, while at greater volumes 
of evacuation of bone marrow the possibility is not 
excluded that the CSF would have a negative influence 
In the absence of functionally active myeloporetic cells 
it worsens the situation 
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Development of the radiation syndrome ditters tunda- 
mentally depending on the time of exposure, its intensity 
and its constancy [1617.20.22], despite the fact that the 
primary biophysical effects of exposure to 1onizing radi- 
ation are identical. ARS does not transform into CRS— 
these are two completely isolated nosological torms [13] 
However, this difference does not mean that ARS runs 
its Course Without Consequences. Certain disorders, dys- 
functions and residual changes creating a postradiation 
defect. or an asthenovegetative syndrome or a. pre- 
morbid complex of subsequently developing nonspecific 
iInesses often persist or manifest themselves following 
the recovery period of ARS 


Evaluating the persistent consequences of acute concom- 
ant radiation injury, let me cite my Own Observations 
once again. A group of young men who had suffered first 
degree ARS were examined during the acute period ot 
disease, and then two and three years after exposure. The 
rate Of propagation of a pulse wave through vessels ot 
predominantly muscular type (V,,,) increased in them 
trom 690 +/- 16 to 763 +/- 17 cm/sec at different stages of 
the acute period of disease, to 802 +/- 38 cm/sec two 
years later and S19 +/- 19 cm/sec three years after 
exposure, While the rate of propagation of a pulse wave 
through vessels of the elastic type (V.) increased trom 
553 +/- LO to 587 +/- LE cm/sec in the period of disease, 
to 695 +/- 32. cm/sec two years after exposure and 661 +/- 
1S cm/sec three years after. If we consider that, 
according to mechanocardiographic data obtained tor 
men by NON. Savitskiy’s method, Vo is equal to 600 
em/sec at ages 21 - 30 years and 714 cm/sec at ages 41 - 
SO years with a standard deviation of 9 percent, the 
dynamics of arterial state observed in ARS patients 
correspond to the age-related dynamics of 15 - 20 years. 
The V/V. index was 0.78 during the period of disease. 
O.87 after two years, and 0.84 after three years. Although 
the arterial pressure of surviving patients remained 
normal in the overwhelming majority of cases, the indi- 
calor of average hemodynamic pressure increased in 
parallel) with the above-mentioned changes in- vis- 
coelastic properties of arteries from 72.2 +/- 1.3 mm He 
in the third month after exposure and 76.6 +/- 2.1 during 
the fourth month, to 82.6 +/- 1.5 mm Hg three years after 
exposure 


Ihe quantity and diversity of asthenovegetative disor- 
ders 18 Surprising in the recovery period and in the period 
of immediate consequences tn persons surviving ARS 
following concomitant exposure (first degree ARS) and 
subclinical forms of radiation injury. Paroxysmuic disor- 
ders. such as Meniere’s disease, diencephalic disorders 
and vegetative crises, arise in many patients, including 
ones who had not felt il in the first two months. For a 
long time, such persons have extremely low tolerance tor 
hot showers, rough roads, the swaying of a moving 
vehicle, and various sorts of physical stresses 


Remote stochastic consequences of radiation injury also 
exhibit.a certain dependence upon total absorbed dose ot 
ionizing radiation and its penetrating and highly absorb- 


able (superficial) components [5.28.29]. The opinion has 
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been suggested that in the case of prolonged low- 
intensity exposure, the dose-effect ratios are different 
from those typical of intense short-term exposure in 
relation to stochastic, nonthreshold effects as well 
[13,18]. However, that which is undebatable in develop- 
ment of the acute radiation syndrome cannot be 
extended without sufficient grounds to “single-stroke 
sysicms”, to nonthreshold—genetic and carcinogenic— 
effects of radiation exposure. 


Thus mutual aggravation of the acute radiation syn- 
drome and of less-than-total radiation burns result in: 


1. A disproportion of syndromal manifestations, and an 
increase in the number of late fatal outcomes among 
especially severely afflicted patients. 


2. Violation of the specific sequence of periods in the 
course of ARS. 


3. Deformation of hematological changes, making bio- 


logical dosimetry and prediction of the outcome of 


injury difficult. 


4. The ineffectiveness of traditional methods of treating 
the bone marrow form of ARS, particularly bone marrow 
transplants. 


5. Torpidity of recovery, lengthening of its time 

6. Enrichment of the residual syndrome of radiation 
sickness 

7. Greater frequency of remote stochastic consequences, 
especially cancers of superficial location (and possibly 
hypothyroidism as well, as research on the consequences 


of the atomic bombings of Hiroshima and Nagasaki 
showed) [5,28-31] 
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Changes in Electrical Parameters of Rat Skin 
During Radiation 

917°C 0097E Moscow KOSMICHESKAYA BIOLOGIYA 
LAVIAKOSMICHESKAYA MEDITSINA in Russian 
Vol 24 No 4, Jul-Aug 90 (manuscript received 

13 Apr 8Y) pp 34-36 


{Article by S. N. Katasonov, S. K. Shishkina, |. O. 
Maltseva, and T. Ya. Ryaboval] 


UDC 612.79.014.423.014.482 


[Abstract] The potential for recording the effects of 8.3 
and 15 Gr of gamma radiation using electrical parame- 
ters of the skin and developing new techniques of bio- 
logically predicting radiation exposure was examined on 
85 white Wistar female rats (150 - 200 g). The technique 
was developed to calculate the equivalent electrical resis- 
tance of an area of skin and the equivalent electromotive 
force of the object being measured. The results demon- 
Strated that the electrical parameter of the skin, as 
measured with the EDFS-10 apparatus, normally varies 
widely in time. In the animals in the group irradiated 
with 8.3 Gr for 30 min, skin resistance began on day 2 
and peaked on day 7, exceeding figures for the control 
group by 2.2 - 7.8 fold. The animals in this group also 
exhibited a second peak in skin resistance | - 2 days 
before death. In animals exposed to a 15 Gr radiation 
dose, the electrical resistance of the skin peaked at day 3. 
The results demonstrate that the electrical parameters of 
the skin undergo significant alterations following gamma 
radiation exposure. These studies are directed at devel- 
oping a reliable means of assessing radiation exposure of 
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biological subjects that is applicable to man, non- 
invasive, and easy to use, all of which are important to 
evaluating radiation exposure in space flight. Figures 2; 


references 5: 3 Russian, 2 Western. 


Physiological Aspects of Dogs’ Ability to 
Maintain Posture During Primary Reaction to 
Radiation 

9170 0097G Moscow KOSMICHESKAY A BIOLOGIYA 
LAVIAKOSNUCHESKAY A MEDITSINA in Russian 
Vol 24 No 4, Jul-Aug 90 (manuscript received 

25 Nov SS) pp 38-40 


[Article by V. N. Malakhovskiy, O. A. Stemparzhetskiy, 
and M. |. Bokk] 


UDC 612.76.014.481/.482 


{Abstract} Based on the hypothesis that maintaining a 
vertical pose 1s a physiological tunction that makes it 
possible to record the condition of tine mechanisms of 
sensorimotor coordination without special animal 
training, a number of different indices of the stabilo- 
graph were studied during the primary reaction to irra- 
diation. Those indices that corresponded to sensorim- 
otor coordination disorders and execution of operations 
were isolated and tested on male dogs (18 - 20 kg) trained 
lo jump across barriers of increasing height or cross 
beams of decreasing width. Visual observation prior to 
irradiation showed that the standing position exhibited 
the highest degree of muscular tonus. For 30 min fol- 
lowing a 10 Gr dose of radiation (1.7 Gr/min) it was 
difficult to select a moment for stabilograph recording. 
Restlessness was infrequent and followed by vomiting 
for | - 3h. The peak of this lower amount of activity was 
reached 3 - 5 h following irradiation. In the group 
exposed to 80 Gr (1.7 Gr/min), the initial excitement 
was short-lived. Vomiting began during irradiation and 
concluded | - 2 h later. Disturbances in motor activity 
between the two groups varied in degree, with the second 
group exhibiting cerebral disorders such as ataxia, light 
tremors, and staggering. There was little difference in 
sensorimotor coordination between the two groups. The 
results demonstrated that the area of the passive vector 
of the stabilograph ts not very informative for numerical 
description of the primary reaction, but may be used in 
conjunction with other data for revealing mechanisms of 
disorders. The stabilograph was also modified to include 
a forced impulse displacement of the animal by turning 
the standard horizontal plattorm. In conclusion, the area 
of the passive vector stabilograph reflects phasic changes 
in the CNS and in functions of maintaining vertical 
posture during the primary reaction following high doses 
of radiation exposure. Another informative index of the 
degree of radiation exposure 1s how quickly the animal 
regains its posture after brief displacement of the support 
platform. This technique is recommended for animal 
experiments, as it has been demonstrated to be quite 
economical and informative. Figures 3, reterences 10 
Russian, 3 Western 
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Reciprocal T.anslocations in Vice in Chernobyl 
Area 
COL004 Moscow RADIOBIOLOGIY tin Russian 
1) Nod, Jul dug YO pp 44 lds 


[Article by M.D. Pomerantseva, Lo Ko Ramaya, B. \ 
Pestov, A.V. Chekhovich, Vo A. Shevchenko, A. Lt. Shaks 
and N,V. Lobaneva, Institute of General Genetics iment 
N. 1 Vavilov, USSR Academy of Sciences, Moscow 
Institute of Biology. Komi Scientific Center, Ural 
Department | SSR Academy ot Scrences, Syktvvkal 
Institute of Biophysics. USSR Ministry of Health 
Mosc Ww | 


UDC 877 391.621. 311.25. 004.65 


{Abstract} An analysis was conducted on the incidence 
and type of genetic changes in wild and (CBA \ CS7BDE, 
male mice within a 30 km radius of the Chernoby! 
nuclear power plant in 1986 - 1988. In the case of the 
wild mice the estimated exposures ranged trom 0.002 t 
0 uGy/g for external y-irradiation with a 5- to 10-told 
greater [s-exposure. The inbred mice were exposed tor 5 

25 days. The results demonstrated an overall low 
bacidence of reciprocal translocations of about one pet 
LOO cells. increasing in a dose-dependent tashion to ca 
1.4 percent in mice subjected to Maximum exposure. In 
the case of 74 males exposed during embryogenesis 
infertility was noted tn five (5.4 percent) that were shown 
to be heterozygotic tor reciprocal translocation. The 
frequency Of reciprocal translocations in these animals 
ranged trom 43 - 61 percent. Tables 1: reterences 10: 4 
Russian, 6 Western 


Partial Sterility of Pine Trees in 1986 and 1987 in 
Chernoby! Area 
COLOOB Moscow RADIOBIOLOGTY Ain Russias 
$1) No 4 Jule luv YO Gnanu Juin SY 
15()-4% 


ripl received 


[Article by L. Vv. Khromova. M. G. Romanovskiy and 
\. Dukharey. Forestry Laboatory. USSR Academy of 
Sciences. Moscow ( blast] 


SS OO4 6S 


[Abstract] Female sterility was analyzed in pine trees in 
the Kiev, Chernigoy 


1YS 1YXS8 to assess the effects of the Chernobyl nuclear 


Bryvansk and Moscow oblasts in 


power plant accident in 1986. The results revealed that 
exposures of ca. 4 Gy/yr led to partial female sterility due 
to diminished viability of ovules and seedbuds. In the 
most heavily affected regions a 41 - 49 percent reduction 
In viability wa n in seedbuds resulting from pollina 


on in 1985S and subsequently exposed to the radioactive 


fallout, as well as in seedbuds resulting trom pollination 


) 


gures 2: tables 3: reterences 26: 24 Russian 
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Spontaneous Motor Activity and Physical 

bh ndurance in Rats With Radiation Injuries 
lreated With Radioprotective Agents 

Y)7COL00D Moscow RADIOBIOLOGIY A in Russian 
bol 30 No 4, Jub dug 9O (manuscript receiwed Tl Jul &Y 


(Article by T. M. Mamadzhanoy, Scientific Research 
Institute of Medical Radiology, USSR Academy of Med 


ical Scrences, Obninsk | 


UDC 577.391.591.496 


[Abstract] Therapeutic evaluation was conducted with 
cystamine in terms of clinical efficacy and physical 
endurance of )- 250 male Wistar rats with radiation 
injuries induced by 8 Gy y-irradiation, The animals were 
treated tp. with 9O me/keg of cystamine 1S min betore 
irradiation. The observations demonstrated that irradt- 
ation led to a significant reduction in spontaneous motor 
activity of the rats. Although cystamine treatment had a 
positive etfect on the clinical Course of acute radiation 
sickness and led to limited recovery of spontaneous 
motor activity, physical endurance was not improved 
Ihe level of physical endurance of the cystamine-treated 
mice 20 days after irradiation was three-told lower than 
that displayed by control mice, with no improvement 
detectable after an additional 10 days of observation 
References 5: Russian 
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Book on Blood Chemiluminescence for Estimating 
Radiation Damage 

YI7TCOLOIB Moscow RADIOBIOLOGIYA in Russian 

| v)/ () Wa 4 Jul luv YO p 5 y 


[Review by A. G. Sverdlov of book “Khemilyuminest- 
sentsiva krovi pri raditsionnom vozdeystvir’” [(Chemilu- 
minescence of Blood in Response to Radiation Expo- 
sure] by Ya. 1. Serkiz, N. A. Druzhina, A. P. Khrenko, | 
(). Pavlenko and I. F. Shlumukova. Kiev, Nauk. dumka., 
1989. 173 pages] 


[Text] The monograph by Ya. lL. Serkiz et al. 1s the result 
of many years of research on the role of tree-radical 
oxidation in response to radiation injury of the 
organism, and on the possibilities of using blood 
chemiluminescence to characterize and predict the out- 
come of this injury. While the book 1s based on the 
authors’ own methods and experimental materials, they 
are presented in unity with contemporary published 
data, which makes it possible to present the state of the 
problem in general. In this case the contribution the 
author collective makes to the study of this problem 1s 
rather significant 


Following a short but clear and complete presentation ot 
ideas on the physical and chemical tundamentals of 
primary and initial processes of radiation injury (Chap 
ter 1), the authors describe the chemiluminescence phe- 
nomenon and its mechanisms, dwelling specially on 


free-radical oxidation of lipids (Chapter 2). Chapter 3 
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makes an ODjECUIVE A NS( ssment e)| Lh possibilities (| 


using the chemiluminescent method in biology, and rts 


prospects and limitations. The description of ditterent 
devices by which to record chemiuminescence is valu 
able to experimenters. An original device designed by the 
authors and a method they proposed for describing 
kinetic Chemiluminescence characteristics is of special 
Interest. The laws governing induced H,© 
chemiluminescence of blood plasma established by thi 
authors are examined. Methods of automated analysis of 
chemilumograms on the basis of a cybernetic model at 
presented. These materials signifi cantly expand the pos 
sibilities of the chemiluminescent method. especially 
when it is used in blood analysis 

As is demonstrated ino the 


monograph lo 


yposu 
radiation elicits characteristic phase oscillations of spon 
lanecous chemiluminescence that differ in rats differing 
in radiosensitivity (Chapter 4). The method’s sensitivity 
rises significantly when chemiluminescence is induced 
by an electric current. Individual tluctuations in lumi 
nescence intensity are smoothed in this case. soon attes 
neutron exposure, however, changes tn eclectrochemilu 
minescence exhibit a certain correlation with radiosen 
Sitivity; they are also different in animals atter they ar 
exposed to neutron and gamma-radiation. These obser 
vations make it possible to use eclectrochemilumines 
cence to distinguish between the effects of different 
forms of radiation, and to predict the outcome of radi 
ation injury. Attempting to penetrate the 
processes involved in radiation injury to the organism 
the authors interpret the features of chemiluminescent 


essence ol 


and electrochemtluminescence from the standpoint of 
regulation theory, and they interpret changes in lumin 
cence as a reflection of the biological system 
from one level of stability to another 


S Wransitrol 


Induced H,O,-chemiluminescence and analysis. of 
kinetics in relation to eight: parameters 
more information than electrochemilumus 


Moreover 


such analysis may be carried out with ist 
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microquantities of blood. which provides a possibility 


lor repeating analysis on the same specimens several 
limes. and for observing the dynamics of chemilumines 


Chet 1h) 


On thy Vposur dose and on tl 


process iS found to be dependent in this case 


radiosensitivity of each 
nALOnn rdual 
highly 


Which makes it possible to evaluate this 


Important property mm different specimens 


Comparison of changes in chemiluminescence and bio 
chemical indicators reveals a relationship between thu 
tuations in lumunescen and shitts ino lipid) and 
microclement metabolism, leading to the conclusion that 
the intensity of luminescence depends not only on the 
concentration of oxidation substrates but also on the 
level of catalyse Ihe liquid) traction of blood and 


formed clements (their membranes. hemoglobin in 


rvthrocytes) are found to play dittering roles in 


chemiluminescent Ih yperrence Of analyzing the 


luminescence spectrum is extremely interesting. In pat 


ticular. it shows that the chemiluminescence of blood 
serum ts the product of not only lipids but also proteins 


Phe spectral characteristics of chemiluminescence of 


blood and its hemolysate change in response to radia 
tion, which once again correlates with the radiosensi 
tivity of animals. Daal seasonal and developmental 


QdLOSeCNSIUN I Of rats and chemilumines 
yf blood AT 1 


changes in 
CEN aled by considerable amounts of 
data. In a number of cas orrelation, Sometimes rather 
Strong. is observed between the same changes, which os 
the rela 


Lionship between radiation inyury and the level of tre 


viewed a t anoth 


mportant mdication of 
radical reachions. The monograph is characterized by a 
lear theoretical position, an abundance otf original 
nethods. and a 


deepening certain 


SUCCESSTUT attained goal of not only 


radiobiological conceptions but also 
providing practical workers with new methods and facts 


n their basis 


COPYRIGHT: [zdatelstvo “Nauka 
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Radioimmunoprecipitation in Laboratory 
Diagnosis of AIDS: Optimization and Technical 
Assessment 

Y)-COOSSC Moscow ZHURNAL MIKROBIOL OGT1 
LDIDENTOLOGITLINAMIL NOBLOLOGIT in Russia 


,) 


Vo 6, Jun 90 (manuscript recewed 1 Sep SY) pp 23-80 


[Article by So Yu. Alyushnik, bo Mo Selimova and Vo M 
Zaydes, Institute of Virology iment Do L Ivanovskiy 
USSR Academy of Medical Sctences, Moscow] 


UDC 616-092:612.017.1.064]-022.7:578 828.6] 


[Abstract] Radionmmunoprecipation (RIP) studies were 
conducted on a series of HEV-intected cell lines to 
optimize and test RIP tor specificity and sensitivity, REP 
was equivalent or exceeded immunoblotting and enzyme 
Immunoassay in sensitivity and specificity and uncos 
ered false negative sera. In addition, RIP methodology 
was used to demonstrate that HIN glycoproteins 
formed precipitates only with homologous antisera 
However, some antie-HIV-2 antisera precipitated HIV-| 
proteins p24 and p55. Figures 5. references 35: 7 Rus 
sian, 28 Western 


Enhanced Penetration of Human 
Immunodeficiency Virus Into Cells With Helper 
Virus 


Y) OOYSB Was LOPROS) 1/RI SO) OG! 
) Russ dl | ) <5 \, d iil hii {) PPLCLPLLEN ripl 
received S Mfay SY) pp $12-314 


[Article by No Ko Sharova and ALG. Bukrinskaya 
Virology Institute iment Do T Ivanovskiy, USSR 
Academy otf Medical Sciences Moscow | 


LDC SUS SOS.65578 32 ).08 


| Abstract] Following publication of recent studies whose 
data tavor the hypothesis of fusion of the virus sheath to 
the plasma membrane of the cell as a means of human 
immunodeticrency virus (HEV) transmission, as opposed 
to receptor endocytosis, the combined action of HIV and 
ultraviolet-inactivated Sendar viruses was tested as a 
means of enhancing HIV penetration into cells. oS 
methionine-labeled HIV was employed to demonstrate 
that the Sendai virus increases the number ot HIN 

associated virus proteins in the cells. The results demon 
Strated that transmembrane penetration of the virus 1s 
accomplished by viral tusion proteins that interact with 
cell membrane lipids. In addition, the Sendai virus ts 
very active and causes the formation of synplasts and 
syncytia following bret contact with sensitive cells. It 
was also shown that HIV. possesses an active fusion 
protem (gp41) which has a high degree of homology with 
paramyxovirus proteins. Finally, these tindings demon 

strate that both the HIV and Sendai viruses penetrate the 
cell by tusing with the plasma membrane and that using 
the Sendat virus as a helper virus was a means of greatly 
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penetration into the cells. Figures 3 
Russian, 13 Western 


enhancing TAN 


lables |. references LS 


Cultivation and Physico-Chemical Properties of 
Lassa Virus, Josiah Strain 

Vosvcow LOPROS) TIRE SOLOGH 

Nn Russian | IV NO dA Jul tae YO Crraniss ripl 


’ > 


POCCINGY s() Vai) \Y pip? iH sY 


Y) CE DOON( 


| Article by | M. bidaroy | Ye. Surrkova, Nob Yer 
ofeveva, Lo M.> KAlimashevskaya, AOS. Petkevich, and 1 
SN. Lukashevich, Belorussian Epidemiology and Microbi 
ology Scientific Research Institute, Belorussian SSR 


Ministry of Health, Minsk] 


[De STAN NAA CH OND 


Abstract] In connection with the prevalence of Lassa 
virusin the countries of Western Atrica and its relatively 
high mortality rate. effective means of its diagnosis 
Ireatment, and prevention are being sought. Lassa virus 
affects 200,000 - 300,000 people annually. resulting in 
S000 deaths. The sensitivity of Lassa virus, which as an 
arenavirus is sensitive to changes in pH and tempera- 
ture, as Well as some sall ions, was investigated using the 
Josiah strain, OF the tive cell lines employed to assess the 
reproductive activity of the Josiah strain, tour (Vero 
VNK-21. 4647. and guenon kidney cells) exhibited sat- 
isStactory permissiveness. The results demonstrated that 
the Josiah strain was relatively stable to heat (SOC, 90 
min), but could be completely inactivated by urea (1 - 3 
M. 15-20 min) and tormalin (0.03 - 0.2 percent, 24 - 48 
h). In addition, ultraviolet light irradiation (10 sec) was 
also effective in inactivating the Josiah strain. Finally 
the results must be considered in the development and 
manutacture of diagnostic and therapeutic preparations 
for Lassa fever. Figures 4. tables references 1% 4 
Russian, 9 Western 
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[Abstract] The results of intensive comparative studies 
on recent outbreaks (1984 - 1985) of fecal-oral hepatitrs 
thatus neither A nor B(HnAnB) in the USSR and India 
were analyzed with the intent of determining the source 
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Of the disease 
Showed that this peculiar type of viral hepatitis was 
chiologically distinct trom hepatitis viruses A and B 
which are characterized by tecal-oral means of transmis 
sion and trom HnAnB with a parenteral means of 
transmission. The data showed that the disease peaked 
in October in Turkmenia, while it peaked in) March 
through May in India, the hottest months of the year in 
these regions. In fecal specimens collected trom patients 
in Turkmenia, immunoelectron microscopy revealed 
spherical, virus-like particles 27 - 30 nm in diameter 
The primary areas affected by this disease, Northern 
Turkmenia in the USSR and the cities of Surat and 
Akhmedabad in India, all reported an explosive nature 
Of transmission of the infection which attlicted large 
numbers of susceptible people in a rather short period of 
lime. Another important distinguishing aspect of 
HnAnB in these ereas was the peculiar age structure of 
the patients, most of which were aged 15 - 29 years 
Moreover, antiviral hepatitis A IgM (a specific marker ot 
acule hepatitis A) was found in only 3 - 4.3 percent ot 
cases, and only in children under the age ot three years 
Another substantial aspect of the infection was the 
heterogeneity of the territorial spread of the disease 
some residential areas had an incidence of the disease 
several times higher than that of adjacent areas. Also ot 
concern was the high mortality rate (7 16.5 percent) 
among pregnant women, especially those in the second 
irimester of the pregnancy. All of the data collected 
indicated that the infections were associated with unsan 
itary water obtained trom wells and open reservoirs tor 
drinking and other domestic purposes. The virologic and 
serologic data also demonstrated that the etiological 
agents causing this infection in the USSR and India were 
identical. References 12: 6 Russian, 6 Western 
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Vaccinia Virus Stimulation of Oncogenesis in 
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[Abstract] Data are presented on the development of 
spontaneous neoplasms and leukemias induced by 
Rauscher’s virus in CS7BI/6JY > mice 
recently were thought to be resistant to spontaneous and 


which until 


some induced tumors. These mice were also vaccinated 
with dry vaccima virus. Three series of experiments 
demonstrated that the mice were administered both the 
vaccinia virus and Rauscher’s leukemia virus were much 
more susceptible to tumor development. Vaccinia virus 
vaccination was shown to affect not only the frequency 


of hemoblastoses. but also their severity. Included tn the 
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research were studies on ascorbic acid, which was dem 
onstrated to inhibit the stimulating effect of vaccinia 
virus vaccination on spontaneous blastomagenesis in the 
mice. These tindings suggest that the vaccinia virus’s 
tendency to increase the number of malignant tumors 
needs to be considered in the development of recombi 
nant vaccines in which the vaccinia virus vaccine ts 
combined with the genome of other viruses. Lables | 
references 12: 9 Russian, } Western 


HIV-Like Particle in Subjects With Indeterminate 
Immunoblotting Patterns 
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[Abstract] Examination of 65.911) serum samples 
between 1985 - 1989 revealed 61 samples with indeter 
minate immunoenzyme and immunoblotting results 
Electron microscopic studies On the plasma of two of the 
latter subjects at six month intervals tor 1.5) years 
revealed typical, L10- 140 nm, HIV-like particles. Most 
frequently the sera of these subjects were positive tor 
antibodies against the p24 protein in immunoblotting 
Studies. Control studies on sera routinely showing high 
liter’ in immunoenzyme studies and positive on immu 
noblotting regularly yielded the virus-like particles 
observed in the cases of dubious immunoblotting results 
Figures 2; tables |. references 9 | Russian, & Western 
In Vitro Protective Action of Antisera Against Synthetic 
Fragment of HIV-1 gag Gene Protein p24 
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| Abstract] Antisera were generated in rabbits against th 
19 - 229 amino acid sequence of the core antigen (p24) 
of HIV-1, employing a synthetic peptide conjugated to a 
high MW carrer as the immunogen. Subsequent studies 
showed that the anti-peptide sera protected lymphoblas 
tord MT-4 cells in tissue culture against infection wit! 
HK TV-IHIRE virus. The results constitute the tirst dem 
onstration that antibodies against the HIV-1 cor 
antigen can protect Iywmphoid cells trom invasion b 
HIL\ Russian, 10 We 
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[Abstract] Latex agglutination tests were conducted on 
sera Obtained trom SO patients with HIV-1l and two 
patients with HIV-2, employing synthetic peptides for 
coating the particles. The peptide fragments corre- 
sponded to the C-terminal end of gp!20 of HIV-1, and 
the N-terminal ends of gp4l of HIV-1 and gp36 of 
HIV-2. The system was found to yield positive results in 
each case and was equivalent to solid-phase immunoen- 
zyme assays in sensitivity. In addition, the results of the 
latex agglutination tests were not affected by heating the 
sera at 56°C for 30 min, although such treatment has 
been reported to affect the results of 1mmunoenzyme 
assays. Tables 3: references 6: | Russian, 5 Western. 
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Computerized Surveillance of Antimicrobial 
Resistance of Pyogenic Pathogens 
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[Abstract] Multi-center study was conducted on comput 
erized surveillance of antibiotic resistance of pyogenk 
bacteria isolated trom obstetrical, burn, and infectious 
disease patients. Differences among the various cities 
(Omsk, Minsk, Smolensk, Samarkand, Tbilisi, Vilnyus) 
were found to be insignificant. However, in close to 7 
percent of the isolates disparate results were obtained by 
disk-diffusion and the computerized MS-2) system 
(USA). Furthermore, moderate discrepencies were noted 
with almost 60 percent of the isolates. In addition, some 
90 percent of the isolates displayed multiple resistance 
The information was used to construct a data bank for 
use in delineating effective antibiotic therapy strategies 
References 8: 3 Russian, 5 Western 
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{Abstract} The replicon dissociation technique [Entina, 
Ye. G., Preparation, Investigation and Application ot 
Antibiotics and BAY [sic] (in Russ.), Moscow, 1990, pp 
18-19] was employed in cloning the aac€ 2 gene (encod: 
ing aminoglycoside acetyltransterase AAC(3)-I1) ot a 
clinical isolate of BE. col. The methodology utilized 
vector plasmids pUCTS and pUC19, a 2.3 kb DNA 
fragment prepared with HindIII] and transtormation of 
E. colh JMIOL. In the tinal analysis a low MW plasmid 
was Obtained which, on turther restriction analysis, was 
Shown to bear the aacC2 gene in a l.t kb fragment 
prepared with Sall and Alul restriction enzymes. Figures 
1: tables 1: references 22: 9 Russian, 13 Western 


Nucleotide Sequence of Gene aacC2 of EF. coli 
Clinical Isolate 
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[Abstract] Sequencing studies were conducted on gene 
aa€ 2, responsible for gentamicin resistance by encoding 
aminoglycoside acetyltransferase (AAC(3)-I1). derived 
from a clinical isolate of E. col. aac 2 was represented 
in a 2273 bp HindIIl tragment incorporated into 
plasmid pSVII. Computerized analysis of the 
sequencing results demonstrated that the aac€ 2 gene was 
contained in a 858 bp tragment positioned in the 819 
1676 nucleotide sequence (beginning at the 5’-end), and 
encoded a 286 amino acid 30.6 kD protein. Sequence 
comparison revealed that the gene cloned in pSV1II 
contained 5 percent nucleotide substitutions vis-a-vis 
aa€ 2 identified in plasmids pWP 14a, pWP1 16a, pJVO3 
abd pWP11 3a. accounting for 7.3 percent amino acid 
substitutions in the protein product 
2 Russian, 5 Western 
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